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A BEMABEABLE BAILBOAS ACCIDENT. 

The train on the New Torls, New Haven, and Hart- 
ford Railroad -which left Boston at 10:30 P.M. on Sat- 
urday, December 26 last, was partially wrecked at Pel- 
hamville, a little station 16 miles from this city. The 



fireman was killed; the engineer and three of the seven 
mail clerks were seriously injured, while the passengers 
escaped with more or less severe bruises. The engine, 
tender, and mail car were thrown down the embank- 
ment, but the rest of the train remained on top, 



although entirely derailed, with the exception of the 
forward truck of the baggage car. 

The accident is one of the most novel in the records 
of railroad disasters, owing to the causes leading to it, 
and the small loss of life, when we consider all the con- 




Fig. l.-IHE TBACK JUST BEFOBE THE ACCIDENT. 



Fig. ii.-GENEBAL VIEW OF THE WBECK. 




Fif. 3.-EEMAEKABXE RAH.EOAD ACCIDENT.-VIEW OF THE LOCOMOTIVE AO TENDER. 
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ditions. That an express train traveling at the rate 
of forty miles an hour should strike such an obstacle 
as this one did and yet escape total destruction bor- 
ders upon the marvelous. 

Running along the west track, which is the one used by 
incoming trains, on the north side of the Pelhamville 
depot, was a platform, 6 feet wide and 100 feet long, 
made up of thick boards laid crosswise upon two heavy 
stringers. One of the stringers rested on the ground 
by the side of the track, while the other rested on 
posts driven in the sloping side of the bank. These 
posts were about two feet^out of the ground, in order 
to make the platform level. It appears that the string- 
ers were not fastened in any way to the posts, and to 
this oversight the accident was directly due. 

The contour of the country in the neighborhood of 
Pellhamville is such that when the wind is from the 
northwest it passes between two hills and sweeps 
down on the high embankment which crosses a creek 
below the station. Upon the night of the accident, 
the wind blew from the northwest with terrific 
force; it struck the slope of the embankment, and 
was deflected upward and beneath the platform, which 
it raised, turned completely over, and dropped upon 
the incoming track, as shown in Fig. 1. This struc- 
ture of heavy timbers securely put together, 100 feet 
long, and wide enough to cover both rails, formed 
the obstruction struck by the train. 

The locomotive splintered the platform, throwing 
large pieces a considerable distance each side of the 
track, and at about 300 feet from the station it tore 
the outer rail up, left the track, and rolled down 
the slope. The tender went further than the locomo- 
tive, while the mail car went further still, rolled part 
way down the slope, turned over, and stopped as 
shown in the second figure, which is a general view 
of the wreck immediately after the accident. 

The condition of the engine and tender and their 
positions at the foot of the embankment are shown 
plainly in the large engraving. That the engine was 
not more thoroughly destroyed, after its rough treat- 
ment, proves the superior excellence of the material 
used and the skill attained by American locomotive 
builders. All things considered, it held together and 
reached the end of its short trip in a remarkably well 
preserved state. j 

That the baggage car, smoking car, Mann boudoir 
car, and the two sleepers did not leave the top of the 
hill, although derailed, is probably due solely to the 
fact that none of the couplings gave way. Had the 
connections broken, the results, lamentable enough 
as they were, would undoubtedly have been many times 
more serious. The two sleeping cars were turned 
partly over. The passengers of course escaped 
with only the bruises caused by the jolting of the cars 
when running over the ties. 

The point most prominently and clearly brought 
forth by this accident is, that the effects of wind pres- 
sure shotild be provided for at every exposed section of 
a rail road. In high structures, such as viaducts and 
bridges, it enters of necessity into the problem. But 
in cases like the present, where there is no precedent, 
it receives little or no attention. Anything so near a 
road, and of such a character, that it might be possible 
for a high wind to blow it upon the track, should be 
made absolutely secure. The fact that this platform 
had withstood the gales of several winters is no excuse 
for leaving it unsecured to the posts upon which it 

rested. 

< I » I » . 

Cheap Metbod of Heating Factories. • 

It frequently happens that chimneys are now built 
round, without corners to retard the draught. This 
is done by inserting in the chimney, as the building 
progresses, cores consisting of iron pipes cast in sec- 
tions, or tile piping. Air spaces are thus left between 
the core of the chimney and the outer wall, and of 
course the air in this space becomes heated to a high 
temperature. It is quite practical to utilize this air 
for heating purposes, if this is found desirable. The 
air spaces being closed at the top, and openings being 
made to the open air at the base of the chimney, tin 
piping is connected with the spaces for conducting 
the heat to different parts of the factory. Of course, 
this method is not designed for heating the stories 
nearest the ground, as the current of air in ascending 
has not had sufficient exposure to become heated 
until it has reached the third or fourth story of the 

building. 

< < ■ > » 

Lieut. Greel7 Altrroad. 

Lieut. Grreely, the celebrated Arctic explorer, lectur- 
ed recently in London under the auspices of the Royal 
Geographical Society. He was enthusiastically re- 
ceived by a large audience, who seemed to feel as much 
pride in his achievement, as if he had been an English- 
man. The Marquis of Lome presided, and a number 
of people eminent in literary and scientific circles were 
among the audience. Sir George Nares pronounced a 
fitting eulogy upon Lieutenants Lockwood and Brain- 
ard, of the Greely expedition, who had succeeded in 
planting the stars and stripes farther north than had 
ever before been reached by man. 
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HIND CaHES. 

Within the last comparatively few months, the pos- 
sibility and practicability of curing diseases of all 
forms without the use of medicines or any other phy- 
sical agencies have been pressed upon public atten- 
tion with very great zeal and earnestness. There is 
nothing new in the idea; it is as old as the most ancient 
of all records, and has assumed various features in va- 
rious ages, according to the environment. The present 
form is apparently the result, and a very natural one, 
of the importance which studies in psychology have 
been gradually assuming. At present, the idea of 
" mind cures " is the dominant one, which will doubt- 
less live out its day and disappear; but it Is worth 
while to consider briefly its claims, for it is surely 
doing no small amount of injury in many cases, some 
of them being those in which remarkable cures have 
been claimed. The stronghold of the "mind cure" 
as yet is in Boston. 

It is quite manifest that the claims which are put 
forth depend for the possibility of their fulfillment on 
two things: 1. The actuality and potentiality of 
"thought transference"; and 2, the limit of the power 
which can be exerted by mental energy, not only on 
bodily functions, but on the living tissues and or- 
ganic changes. 

If the first point — ' ' transference of thought " — cannot 
be thoroughly established, we have nothing whatever 
on which to base a belief that "mind cure" is any 
more than a delusion. The one who is to act the 
part of "healer" simply turns his own mental power 
and attention in upon himself, concentrating his 
energy upon the idea that the patient is free from 
disease. This he does while sitting by the patient's 
side, though it is claimed by some that it can be 
done without even coming into the patient's pres- 
ence or entering his house. In proportion as his 
vital force, that is, his nerve force, becomes absorbed 
in this one thing, it is transferred to the mind of the 
patient, who is thus brought into physical relation 
with him, and is under his control to such a degree 
that what he believes, the patient necessarily believes. 
The patient thus believes that he is well, and, as the 
result, he is well, either immediately or speedily. This 
is the theory and the action, according to their own 
statements. 

It is but fair to say that the evidence in favor of 
"mind transference " is exceedingly small. Very care- 
ful experiments have been made, both in Europe 
and in this country, and no fair-minded person can 
say that the proofs of transference of an idea from 
one mind to another without external agency go any 
further than what would be obtained from the doc- 
trine of chances by means of accidental coincidence. 

But now, in order to give every possible advantage 
to the advocates of "mind cures," let us admit for the 
occasion all that is claimed by any one of the reality 
and extent of thought transference, and see how faj 
it can carry us. No one professes to deny that the 
influence of the mind over the sanitary condition o} 
the body is exceedingly great, though it has in medi- 
cal practice been sadly disregarded, in times past. 
We know well that in every form of disease the 
patient can be very largely benefited by those at- 
tendant circumstances which give tone and hopeful, 
ness to the mind, and specially by the efforts of his 
own will. We have no reason to question that in 
many instances the balance between life and death 
can be held and determined by the patient's actual 
will power. 

We know also that multitudes of cases are daily 
occurring, involving very great exhaustion and dis- 
tress, with not unfrequently most acute pain, in which 
the disease is purely and solely functional, that is, there 
is no organic change of any tissue, so far as we can ascer- 
tain. These patients, as a rule, are in no danger what- 
ever, notwithstanding the frightful symptoms which 
they exhibit. Their case can terminate rapidly, and 
even instantly, in recovery, of which perfectly un- 
numbered instances can be given. Many who have 
been " bedridden " for years recover in this manner. 
And one point in addition ought to be mentioned^ 
every possible symptom of organic disease is continu- 
ally simulated by these functional forms so completely 
as to deceive ine friends of the patient and not un- 
frequently the physician himself. These cases can 
be largely controlled by the mind; they are within 
the reach of the "mind cure." 

In many of them, the machinery is in suflBciently 
good order for running; it lacks only steam. In 
them, a mind healer may make not only a complete 
cure, but one that is permanent. In others, the 
muscles have been ^ long without use that they 
have become sadly weakened; and while the stimu- 
lus of hope under the influence of the mind healer 
springs them into' energy, so that the one who is 
fearfully crippled can and does move at will, thus 
putting on record another " cure," yet the reaction is 
as sure, though not quite so rapid. Within one, or 
perhaps two days, the new-found strength begins to 
sink away, and presently the patient has become 
much worse than before, and commonly is perma- 
nently injured, and hopelessly so, whereas different 
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treatment might have made a slow but a steady and 
complete recovery. These cases are more common 
than those first mentioned. 

The advocates of the "mind cure" claim, it is true, 
that the view here given does not represent the case 
fairly. They state continually that organic diseases 
are healed as promptly and as readily as those which 
are only functional. In regard to this, we must re- 
member two things : First, that functional diseases, 
as already shown, simulate the organic completely, 
and are constantly mistaken for them; and that 
the practice of every physician shows him that 
their proportionate number is by many fold the 
greater. But the main diflflculty is in the second 
point, which is that an instantaneous cure of a serious 
organic disease is impossible through any natural 
agency. This point, though sure and certain, is taken 
but seldom into the account. 

An organic disease necessarily involves a change of 
tissue. There is in the affected organ an increase or 
a diminution of the natural tissue itself, or otherwi.se 
a tissue of distinct nature is substituted for it. Re- 
ferring to one organ merely — the heart. It is labor- 
ing, we will say, with pericardiac effusion — "water on 
the heart " — and can continue in life and action 
only with a hard struggle. Even if the diseased 
Ijericardium could be instantaneously made perfectly 
sound, what could remove the fluid already present 
and choking out the life of the patient? It passes 
belief that any agent, either mental or physical, could 
cause it to disappear. The same difficulty exists as 
in every form of disease to which the valves are lia- 
ble. To allow recovery, a physical removal or sup- 
ply of tissue becomes necessary ; and, as our minds 
are constituted, and in the present state of our know- 
ledge, this is plainly to us an impossibility. 



The projectors of the torpedo say that it can not 
only go under a boom laid to stop it, but can also blow 
up any ordinary obstruction and bring up still another 
torpedo which it has in tow to accomplish the real ob- 
ject of its mission. 

But it is immediately apparent that, since it relies 
both f orpower and direction on electrical energy trans- 
mitted from the shore, the cutting of the wire which 
conducts the current would leave it to drift harmlessly 
about among the waves. So fast a craft as the torpedo 
catcher could overhaul it in short order, and would 
only have to drag a grappling iron across its wake to 
leave it hors de combat. 

Again, the guns on a mod ern war ship have a range of 
nine and (the De Bange guns) even eleven miles, and 
need not come within two miles of the shore — which is 
its maximum range — to carry on their work of destruc- 
tion. To be sure, the " Sims" torpedo may be operated 
from a ship as well as from the shore; but in that case, 
the ship would have to be of modern construction and 
heavily armed, and this would necessitate a recourse 
to great ships and great guns, the very thing this tor- 
pedo is supposed to be a substitute for. 

It looks very much as if we had adopted the mouse 
as a protection against cats. 
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THE FISH TORPEDO AND ITS ENEMT. 

In warlike Europe, the attention of the military 
authorities is constantly directed to the improvement 
of war ships, fortifications, and the torpedo service. 
Here, where we have neither modern fleets nor land 
works, the Government is very properly concentrating 
much of its attention upon the torpedo service, so that, 
even if we have no teeth to bite with, we may at least 
be prepared to resist attack of those who have. 

At a time like this, however, when the demand for 
effective torpedoes has set ingenious mechanicians to 
work all over the world, and unique systems come so 
fast that the one almost treads upon the heels of the 
other, it would seem to be at least injudicious in the 
Government to decide upon the relative merits of and 
to adopt any particular system, because the next move- 
ment may bring forth a rival system to render the fa- 
vored one ineffective and impotent. 

The truth of this received only recently a striking 
illustration. No sooner did our Government decide to 
adoptthe "Sims "fish torpedo, and give its order for 
a large number of these subtle missiles, than the news 
came of the successful trial in English waters of a tor- 
pedo catcher which, if only a part is true of what is 
promised for it, can render the " Sims'' torpedo as im- 
potent and harmless as a spiked gun. 

This " Sims" torpedo, which, under the direction of 
the Engineer Corps, has been quietly undergoing ex- 
amination and test for several years at Willet's Point, 
may be generally described as composed of two cylin- 
ders, the one wholly submerged, and containing a firing 
charge of explosives, and the other, connected with it 
by steel rods and intended to support its weight, hav- 
ing only its upper surface above the water line. It is 
directed and controlled from the shore by electrical 
transmitted energy through a wire which it reels off as 
it progresses. 

The extent of its range is two miles, the operator 
ashore being enabled to observe its progress and main- 
tain it in its course by keeping his eye fixed upon two 
balls poised upon steel rods that project perpendicularly 
out of its back. Numerous experiments show that 
this torpedo cannot be thwarted by the ordinary tor- 
pedo boom and other similar obstructions, it having 
shown its ability to dive under them and keep on its 
course unchecked and intact. Nor can the upper cyl- 
inder, the purpose of which, as may be imagined, is to 
buoy up the under one, be easily destroyed. Lieut. - 
Col. Abbott says that, in the tests, this surface cylin- 
der has been riddled with shot, and yet the packed 
cotton within proved sufficiently buoyant to support 
the strain from below. 

Tne " Sims" torpedo is indeed an admirable though 
scarcely a novel contrivance — the electrical apparatus 
being now in use in several old systems; and, were it 
not for the existence of the newly devised torpedo 
catcher and a few other things, might be looked upon 
to furnish an effective defense against the modern war 
ship. But, while the newly adopted torpedo can only 
make twelve knots an hour under the most favorable 
conditions of wind and tide, the torpedo catcher has a 
mean speed of 20'70 knots, and can make 23 knots per 
hour. In other words, the '' catcher" is nearly twice 
as fast as the torpedo, and it would seem as if this 
" Sims " torpedo would have about as much chance 
■with the " catcher " as a mouse has with a cat. 



FIBE FBOM STEAM PIPES. 

It was asserted with confidence by the fire chiefs, 
at their fall convention at Long Branch, that steam 
pipes had been known to be the direct cause of a 
number of disastrous fires. The evil, in their estima- 
tion, was sufficiently grave to deserve attention from 
all municipal authorities. Experience in different 
parts of the country seemed to confirm their statement, 
with the one exception of Baltimore, [n that city 
one of the commercial sheets has denied such an 
effect of steam heating, and questions whether a sin- 
gle authentic case of a fire , caused by steam pipes 
can be brought forward. This has naturally raised 
a controversy, in which one side asserts the exist- 
ence of overwhelming proof, and the other ridicules 
their belief in such fables. It is usually hard to 
satisfy one's self of the real cause of a fire, since there 
are so many possible ones; but such evidence as we 
have seems to clearly indicate that steam pipes not 
only can, but have produced very serious confiagra- 
tions. When timber is brought in contact with hot 
pipes, and particularly in inclosed spaces, it becomes 
extremely dry, and finally charred. If air be sud- 
denly admitted, such timber is very apt to burst 
into flames, its thorough dryness rendering it danger- 
ously inflammable. Experiments conducted by Mr. 
Damrell, in which these conditions were present, 
gave just such a result. A state of affairs producible 
at will is possible by accident, and the same result 
must follow. In this case, the requisite conditions 
are very apt to be unintentionally fulfilled, for a steam 
pipe is ordinarily put out of sight whenever possi- 
ble, and, to economize space, is permitted to come^in 
contact with anything that may cross its path. 

As far back as the early part of 1880, Mr. Edward 
Atkinson gave us a number of instances in which 
heated pipes were the direct cause of fire. Two or 
three of these cases may be recalled, as they are so 
much to the point. A steam pipe which ran across a 
yard, in a wooden box, was surrounded with fine char- 
coal, as being a good non-conductor of heat. Within 
twelve hours, the charcoal was in a state of vigor- 
ous combustion. At another time, a pipe carried 
through a sill in contact with the wood was suffi- 
cient to cause combustion within less than twelve 
months. Coming from so high an authority, this evi- 
dence has the weight of conviction, and can scarcely 
gain anything by being multiplied. 

^ < « > » 

Improvement In the Treating of Fibers for 
Textiles. 

Mr. Wesley W. Hamilton, of Brooklyn, N. Y., has 
recently obtained several patents in the United States 
and foreign countries for an improved process of 
treating animal and vegetable fibers, whereby many 
such substances heretofore unavailable may be made 
suitable for textiles, cordage, upholstering purposes, 
and numerous other uses. Jute and fiax, when re- 
duced in length to about that of cotton fiber, it has 
heretofore been found impossible to spin on cotton or 
wool machinery, either alone or when mixed with 
other short fibers. At the first part of our late civil 
war, it was especially sought to more largely utilize 
flax in England, by splitting up its fibers with acids 
and alkalies, to make them more nearly resemble cot- 
ton; but the flax fibers remained in the end only 
straight, solid pieces, destitute of the curliness, soft- 
ness, and pliability characteristic of cotton. During 
the past fifty years, many patents have been taken 
out, here and in Europe, and especially in England, 
to make the short fibers of fiax and jute capable of 
being spun, as can be done with cotton and wool; but 
they have all failed because of not imparting to the 
fibers the softness, pliability, and clinging, curly form 
always found in cotton and wool. By these in- 
ventions of Mr. Hamilton, it is claimeu that all pre- 
vious difficulties of this nature are obviated, not by 



the use of chemicals, which would impair the strength 
of the fiber, but simply by mechanical pressure and 
heat, in an operation which can be effected at very 
slight cost. Mr. Hamilton has been for several years 
engaged in perfecting his invention, which has not yet 
been employed in any manufacturing industry, but 
he has samples of a great variety of fibers thus treated, 
which show a wonderful transformation of what are 
usually considered the most intractable of fibers. Of 
calf, cattle, and goat hair, white and dyed, all his sam- 
ples show decided woolly qualities, some of the calf 
hair being in a condition so it would take an expert 
to separate it from a fine sample of wool. Coarse and 
fine jute and fiax, cut in lengths of one and two 
inches, are shown in a form very much like wool, 
and which undoubtedly admit of their being easily 
spun, either alone or with cotton or wool; while istle 
and coooanut fiber, hog hair, and many other similar 
substances, are presented in a curled form, which adds 
largely to the variety of uses to which they may be 
applied. 

■ ^ < ■ » » ■ 



PHOTOGBAPHIC NOTES. 

Showing by Projection upon a Screen the Fixing of a 
Developed Gelatine Plate. — A member of the Society of 
Amateur Photographers of this city, Mr. J. J. Wilson, 
recently had occasion to deliver a lecture on the prin- 
ciples of photography before the Bowery Branch of the 
Young Men's Christian Association, and by a very sim- 
ple and interesting experiment succeeded in showing 
to the large audience the appearance of a plate when 
developed, and also when in the process of fixing. 

A special narrow tank was made, large enough to 
hold a plate 3]4 to 4J^, by clamping together two small 
sheets of glass, between which, around the three edges, 
was a strip of India-rubber packing, three-eighths of 
an inch thick, or square. This made a water-tight 
joint. The tank was then placed in the oxhydrogen 
lantern, taking the same position the usual lantern 
slide occupies, and was filled with the ordinary fresh 
hypo fixing solution. 

A sensitive plate was exposed behind a negative (the 
exposure in this particular instance being made by the 
light of a burning match), and developed in a tray 
in the usual manner. Then it was washed and 
carefully placed in the hypo tank, reversed the same as 
a lantern slide. The powerful oxyhydrogen light was 
then turned on, but owing to the peculiar color of the 
film and its density, not a particle of light could be 
seen on the screen. But as the hypo gradually dissolved 
out the undeveloped portions of the film, the picture, 
which at first was faintly perceived, slowly grew more 
distinct and brighter, until it finally came out clear 
and plain, the moment the fixation was complete, to 
the surprise and pleasure of the observers. 

The illustration was plainly seen upon the screen by 
every one, and gave a most excellent idea of the 
changes in the film during the process of fixing. 

At Mr. F. C. Beach's suggestion, Mr. Wilson had 
previously tried to illustrate in the same manner the 
development of a plate, by putting in the tank an or- 
dinary iron developer, and exposing and immersing a 
gelatino-chloride plate (noted for their extremely thin 
and transparent films), but found that the peculiar 
color of the film was such, notwithstanding its trans- 
parency, as to effectually cut off the yellow oxyhydro- 
gen light, and thereby prevent the success of the 
experiment. 

White Backing for Sensitive Plates. — It has been re- 
cently found by experiment that if a piece of white 
paper be interposed between the septum of a dou- 
ble plate holder and the glass plate, thereby forming 
a white backing, a greater amount of detail can be 
brought out in a plate which has had an instantane- 
ous exposure than if the backing was left out. The 
theory of this is based on the ground that with the 
recently improved sensitive negative gelatino-bromide 
paper, it is easier to bring out the details in an in- 
stantaneously exposed picture than if the same were 
on glass. As the paper is white, it was supposed that 
a white backing upon a sensitive plate would have a 
similar effect. The experiment seems to prove that it 
does. 



Advertising In Italy. 

A convenient little advertising plan that comes from 
Italy is quite good enough to have been a Yankee con- 
ception. It is a rail way ticket with pocket for an ad- 
vertising card, and is in use on the North Italy Rail- 
way. The device is so simple, and withal so service- 
able to both traveler and advertiser, that it is almost 
a wonder that none of our American inventors has 
contrived a similar arrangement. If one buys, for in- 
stance, a ticket from Milan to Venice, he finds inserted 
in the pocket a neatly printed sheet of paper giving all 
necessary information regarding the Venetian shops 
and hotels. Each advertisement sheet is divided into 
forty spaces, twenty on each side. The price of ad- 
vertising in one of these spaces is fifteen francs, or 
about three dollars, for ten thousand copies. When 
all the spaces are occupied, the railway company thus 
makes an additional hundred and twenty dollars on 
each ten thousand tickets sold. 
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IHFBOVED AUTOUATIC OAS BtTBNEB. 

The device herewith illustrated is designed to pre- 
vent all danger arising through the ignorance or care- 
lessness of persons who blow out. a gas jet. By means 
of a simple contrivance, which is reliable in its-action 
and is operated by the force of the wind necessary to 
blow out the light, the cock is turned and the supply 
cut off. The engravings show the burner complete, 
and also show the improvement applied to an ordinary 
burner already in use. To open the cock for lighting 
the gas, the plug is turned in such a direction as to coil 
a spring secured to the plug and its box, when the plug 
is locked in place by the lower end of a curved lever en- 




DOnXNEY'S IMFBOVED AUTOMATIC GAS BUBN£B. 

gaging with ratchet teeth formed on the end of the 
plug. When a person blows out the gas, the wind is 
caught by the concave wing carried by the upper end 
of the lever, the lower end of which is moved to disen- 
gage it from the teeth, thereby permitting the spring 
to uncoil and turn the plug so as to shut off the gas. 
The plug may also be released when desired by pulling 
the chain, which is arranged as clearly shown in the 
cuts. As the plug has a number of teeth, it can be 
looked when partlj' or entirely opened. 

This invention has been patented by Mr. George 
Doutney, whose address is care of Doutney Bros., 439 
Broadway, New York city. 

< < » >» 

lUFBOVED WB£NCH. 

The shank of the wrench has a fixed jaw at its outer 
end, and is fitted with a sliding jaw, in the body of 
which, parallel with a shank, is a spindle pivoted in 
bearings at its ends. This spindle is threaded, so as to 
engage the rack teeth formed on the shank. At one 
side the threads of the spindle are removed, so that, 
when turned with the mutilated portion inward, the 
jaw can be moved easily on the shank. The spindle 
may be turned by a knob shown in the sectional view. 
Pig. 1, and also in Fig. 3. A semicircular spring is fit- 
ted in the jaw at one side of the spindle, and is pro- 




GALE'S lUFBOVED WBENCH. 

vided with a catch at one end, which by engaging a 
notch on the spindle (Fig. 2) prevents its turning. To 
adjust the wrench, the end of the spring is pulled out 
and the spindle turned to bring its mutilated portion 
at the inside. The jaw can then be moved, and a par- 
tial turn of the spindle will cause its thread to engage 
the rack and look the jaw in place. 

This invention has been patented by Mr. Morgan 
Gale, whose address is care of American Consul, La 
Union, San Salvador, Central America. 



It is as much easier to find fault with what others do 
than it is to do something, as it is easier to ask than 
answer questions. In mechanical matters there is not 
much room for the man who can do nothing but object 
to the course of others. Fault finding, to some extent, 
is a negative virtue, but it ought to go along with a 
good deal that is positive. 



Care or Pigeons. 

Colonel Laussedat, in an address before the directors 
and keepers of the French military pigeon keepers, 
said: 

" Cleaaliness is an indispensable condition to the suc- 
cess of a pigeon crop. Each morning the keeper should 
rem^ove the excrement from the shelves, perches, etc., 
using an iron scraper. He should also clear the ground 
with a rake, taking care to remove the feathers which 
accumulate in the corners and attract vermin, care- 
fully leveling the sand which covers the floor. He 
should also, twice in the year, whitewash the walls and 
shelves, once near the close of October and again in 
April, in order to destroy the vermin as they begin 
breeding. I, however, prefer sprinkling them with 
petroleum, as easier to penetrate the crevices where 
vermin lodge. The feed bins should also receive atten- 
tion, in order that the food for the birds should be kept 
dry and well ventilated, and thus not become heated. 
He should not hesitate to throw away musty grain 
rather than give it to the pigeons, as the maladies 
which result from such food would, in a very short 
time, depopulate the loft." 

In Belgium the homing pigeons are fed on vetches 
and dried beans. This is undoubtedly the food best 
suited to the birds. They are given two meals a day, 
but a better plan is to place the food in a hopper, from 
which the birds' can eat as they desire, because it 
sometimes happens that they will be forgotten, and in 
that case they will suffer from hunger and be retarded 
in growth. When the birds are feeding young, it is 
good to give them toward evening several handfuls of 
millet, of which they are very fond and will eat with 
avidity, and will feed to their young before going to 
roost. The lumps of salt for the loft must not be over- 
looked, as salt is indispensable to the bird's well being. 
It is necessary to provide pure water, and never to 
allow it to become stale, or the fountains to be in an 
uncleanly condition. This is particularly applicable 
to the summer season, when water is more likely to ab- 
sorb impurities which are detrimental to the health of 
the birds. 

According to M. Megniere, impure water is the cause 
of the greater part of the maladies of pigeons. He 
recommends water impregnated with iron, and to clean 
the tanks or fountains every day. 

i< ( t ) » • 

Carbonic Acid Gas Iilquefled and Solidified. 
At a recent meeting of the German " Verein zur Be- 
forderung des Gewerbfleisses," some interesting details 
were given by one of the speakers as to the uses and 
the manufacture of liquefied carbon dioxide, which is 
becoming quite an extensive business. The idea of 
raising sunken vessels by means of carbon dioxide was 
spoken of, but it was stated that this notion had not 
been so far successfully carried out. It is well known 
that Krupp, at Essen, employs liquid carbon dioxide 
as a means of exercising great pressure on steel cast- 
ings during solidification. Another use is that of re- 
moving the outer rings from condemned ordnance. 
Experiments wete made at Essen by warming the en- 
tire gun, and then cooling the inner tube intensely and 
rapidly by means of liquid carbon dioxide. 

Complete success was obtained, the inner tube con- 
tracting so much that the outer rings could be easily 
removed. It was mainly owing to the improvements 
in the method of manufacturing the liquid dioxide, 
which were worked out at Essen, that its systematic 
supply on a commercial scale has been developed, first 
by the firm of Kuhnheim & Co., of Berlin, and 
later by a company which has taken up their 
business. It is being largely used in the pre- 
paration of soda water, etc., and for pressing 
beer from the casks in the cellars to the taps 
where it is sold. At present the company are 
delivering eighty bottles per day of liquid diox- 
ide, each bottle containing 8 kilogrammes, and 
costing 16 s. This daily manufacture is equiva- 
lent to 320,000 liters pf gas. The bottles are of 
wrought iron, and are tested to 250 atmospheres 
pressure. Solid carbon dioxide is made by 
allowing liquid dioxide in a container to become 
gaseous and rush out through an outlet over 
which a porous bag is secured. A large portion 
of the gas escapes as such through the sides of 
the bag, but so much heat is absorbed that another 
portion solidifies, and is caught in the bag like snow. 
This can be made, by pressure, into a substance like 

chalk. 

♦ < # » » 

BUNNING GEAB FOB VEHICLES. 

The object of this construction is to so stay the body 
supporting springs as to prevent their assuming a per- 
manent forward or backward pitching or set, and to 
cause them to remain upright for more easy and 
effective action, irrespective of the load on the vehicle. 
The top of a metal rod guide, or frame is fastened to 
the wagon bed, and the forked rods slide in a plate 
fixed to the reach of the running gear. Attached to 
the stem of the guide is a chain, secured at its opposite 
end to the forward bed block by a screw bolt and nut. 
At the other side of the stem are fastened the ends of 
two chains, one of which is attached to the rear bed 



block and the other to the free end of a spring secured 
to the reach. These chains hold the springs at all 
times in proper relation with each other and with the 
wagon bed : and as the guide is free to rise and fall 
with the wagon bed and upper sections of the springs, 
the chains always have the same effect, no matter how 
light or heavy the load may be. Should the wheels 
run over an obstruction,'so as to throw a sudden length- 
wise strain upon the running gear, the spring to which 
the rear end of the lower chain is fixed would yield as 
the upper sections of the wagon springs are thrown 
forward with the bed ; and when the wagon passes the 
obstruction, the spring will react, and draw the bed, 




^'^^^^V. 



BUNNING GEAB FOB VEHICLES. 

springs, and their stay chains back to normal position. 
This chain and spring also form an elastic connec- 
tion between the upper and lower parts of the running 
gear. 

This invention has been patented by Messrs. R. 
Wiehle,W. Lorey, Jr., and Christian Feuchter; further 
particulars can be had by addressing the latter at 
Ironton, O. 

m AH ^ 

AN IMFBOVED MIDDLINGS FUBIFIEB. 

Since the general introduction of roller mills for the 
production of fine grades of flour, within the past 
25 or 30 years, all parts of milling machinery have been 
in a rapid state of advancement in the line of making 
closer separation of the procjjicts of each different ope- 
ration, and doing the work more perfectly and eoonom..- 
cally than was cared for, or even possible, under ths 
old system. In this direction lies the special signifi- 
cance of the patents herewith illustrated, which are for 
certain improvements on a patent granted to the same 
inventor in 1882. The illustration shows so well the 
operation of the machine that but little need be said to 
explain its details. The middlings are fed through the 
chute coming down by the blowers, so that they drop 
upon the elevator drum; and as the drum revolves the 
middlings are raised and drop upon the peaked top, 
sliding down upon the riffles of the same upon the wing 
of a vibrating section, which is reciprocated to make 
very short and rapid strokes. The middlings then 
slide over ribs forming partitions arranged like steps, 
so that they drop vertically at each slot a very short dis- 
tance. Air is forced into the box by one blower, and 
the other operates as an exhaust, but the working may 
be nicely regulated, so that the lighter particles will 
be carried through a particular chute to a suitable re- 
ceptacle, while the coarser ones are passed into the 
screen shown at the right, where theyare screened and 
carried off in their appropriate chute. The partitions 
through which the lighter particles are passed out may 
be regulated as desired, as also can be the, air blast and 
suction, and the inclination of the ribs or riffles, ac- 
cording to the speed at which it is deemed best to pass 




KLOSTEBMANN'S MIDDLINGS FUBIFIEB. 

the middlings through, giving the mill operator com- 
plete control over the machine, and enabling him to 
work each particular lot as may seem best at the time. 
This invention is the subject of two patents recently 
issued to Mr. William Klostermann, of Young America, 

Minn. 

* ) « > » ■ 

Mr. Ericsson, the distinguished inventor, has re- 
ceived the Grand Cross of the Order of Naval Merit, 
recently conferred on him by the King of Spain. It 
comes to him through the Secretary of State. 
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The Ericsson Gun. 

The Naval and Military Gazette gives an account of 
the arrival at the Royal Woolwich Arsenal of Captain 
Ericsson's new steel gun, intended for firing projectiles 
and torpedoes under water. It now lies at the inspec- 
tion branch of the Royal Gun Factories, from 
whence, after some preliminary tests, it will be 
sent on board ship, probably at Portsmouth, for 
trial at sea. No less than forty tons of steel are 
used in the construction of the gun, which is 30 
feet long and has a bore of 1Q% inches. 

It is a breechloader, and closes at the breech by 
an arrangement of a very simple and eflfective 
character. The 
vent, which is ax- 
ial, is scaled, and 
said to be effectu- 
al in preventing 
the escape of pow- 
der gases. The 
projectile meas- 
ures 35 ft., which 
is only 5 ft, less 
than the gun, and 
is gauged to pass 
freely along the 
bore, which is un- 
rifled. 

It is hollow, 
and, notwith- 
Btanding its great 
length, weighs 
only one ton. The 
proposal is to fit 
the gun in the 

bow of a ship, 9 feet under the water line, so as to fire 
straight ahead from the cutwater. A diaphragm of 
India rubber is fixed over the muzzle to exclude the 
water, but is blown away at the first puff of the dis- 
charge. A charge of 20 pounds of powder is all that is 
thought necessary for propulsion, and this being placed 
behind the projectile, the breech is closed, and the 
gun is ready for firing. 

It is asserted that a range of 300 yards under water 
may be relied on, but it is considered doubtful whether 
the shot can overcome the resistance of the water and 
retain an effective striking power for half the distance. 
The inventor, however, has tried his device, and he 
says he ought to know. 

■ To preserve the-lateral position and uniform depth 
of his submarine 
missile, he has 
weighted it to the 
gravity of water, 
and, while h e 
keeps one side un- 
der by the pre- 
p o n d e r a n ce of 
weight, he has a 
steering plate on 
the upper side 
which opens only 
after leaving the 
mouth of the gun, 
and acts as a rud- 
der in keeping the 
projectile in its 
course. 



Colorado, where are stumps of trees several feet in height 
and some twelve or fifteen feet in diameter, one stump 
seemed to have been fossilized while in a charred state, 
and from it fossil charcoal was obtained. Many of the 
specimens of wood are encrusted with layers of crystal- 
lized chalcedony of an opales- 
cent tint, so beautiful that 
sections have been mounted 
and worn as jewelry. In Wy- 
oming there have been found 
sections of trees 20 inches in 
diameter and several feet in 



Fig. 2.-AERATED WATER MACHINERY AND AUXILIARY APPARATUS. 

length, like hollow tubes, with the interior surface en- 
tirely stiWied with pure quartz crystals, presenting a 
most beautiful appearance. 

■ ^ < ■ I » 

Earth In the Stable. 

Nothing will purify and keep a stable so free from 
odors as the free use of dry earth, and every one 
keeping horses or cattle will find it pays to keep a 
heap of it at hand, to be used daily. A few shovel- 
fuls of earth scattered over the floor after cleaning will 
render the air of the apartments pure and wholesome. 
The value of the season's manure pile may be largely 
increased by the free use of such absorbents. The 
strength of the gases and liquids absorbed is retained, 
and is the very essence of good manure. 



The Fossil AVood 
or the West. 

An interesting 
paper has been 
coTumunicated to 
one of the Califor- 
nia scientific soci- 
eties on the fossil 
wood which is 
found in different 
localities through- 
out the State. 

This silicifled 
wood is stated to 
be a variety of 
quartz; the wood 
fiber] is gradually 
replaced by 
quartz, leaving 
the form of the 
wood intact, so 
much so that sec- 
tions cut and 
placed under a 
microscope show 
the characteristic 
grain of the wood, 
by which the gen- 
era may often be 
determined, and 
sometimes the 
species. In what 
is known as the 
petrified forest in 
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Fig. l.-AEBATBD WATER MACHINERY AND AUXILIARY APPARATUS. 



AERATED WATER MACHINERY AND AUXILIARY 

APPARATUS. 
The late brewing exhibition in London has intro- 
duced us to some more of Mr. Favarger's specialties, 
which we illustrate. These consist, first, of a double 
generator on Mondollot's system for the continuous 
and automatic production of carbonic acid gas, and 
which is shown at Fig. 1 of our engravings. In this 
apparatus the gas is generated from carbonic acid and 
whiting; but instead of working in such a way that the 
gas requires storing in a gas holder, the generators pro- 
duce carbonic acid gas automatically, without the aid 

of a gasholder, 
and in exactly the 
quantity required 
by pumps of any 
description, that 
may be working 
from them. The 
machine consists 
of two separate 
and distinct gene- 
rators, each one 
made to work in- 
dependently of 
the other, but yet 
both connected 
by the same pipe 
to the pumps. 
This arrange- 
ment enables 
the generators to 
be worked alter- 
nately, so as to 
give time to re- 
new the materials in each as they become exhausted. 
This plan has the advantage of preventing a stoppage 
of the works, even though one of the generators should 
meet with some unforeseen accident, for the other would 
always be ready. 

In Fig. 1, A A are the generators, which are made of 
copper and lined with lead. B B are fast and loose 
pulleys that drive screw-shaped fans inside the gene- 
rator. C C are sluice valves for emptying the mate- 
rials. D D are manholes for putting in the whiting. 
E E are leaden boxes containing sulphuric acid, which 
flows down the loops, F F, and by spouts, at Q G, into 
the generator. H H are plug taps to stop the flow of 
acid. J J are two S-shaped tubes connecting each, 
generator with the safety column, with the open glass 

top, I. K K are 
taps which com- 
mand the pipes, 
L L, leading to 
the purifiers, and 
thence to the 
pump. 

In operating 
with this machine 
a given weight of 
whiting and a 
given quantity of 
water are intro- 
duced through 
the opening, D. 
The box, E, is 
filled with sul- 
phuric acid, 
which flows down 
the loop, H H, 
and intothegene- 
rator by the spout 
at G. While the 
cap is 'still off 
the manhole, D, 
the fans are put 
in motion, and 
the acid tap, H, 
is opened. The 
acid then flows in 
freely, and, com- 
ing in contact 
with the whiting, 
creates carbonic 
acid gas, which 
drives the air out 
through the open- 
ing, D. When the 
air is quite blown 
out, the tap, H, 
is shut, and the 
cap put on the 
opening, D. As 
soon as this open- 
ing is securely 
screwed up, the 
tap, H, is opened, 
but no generation 
of gas will take 
place, for a curi- 
ous action here 
occurs. As the 
first drop of acid 
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falls from the spout, at G, and reaches the whiting, it 
creates a volume of carbonic acid gas. The gas tries 
to get away, but its only way of exit is down the very 
pipe, F, through which the sulphuric acid has just 
been admitted, so that it makes a back pressure, and 
keeps the acid in check. The L tap is then opened, 
and the pumps are set in motion. As soon as they draw 
the gas away from the generator, the slight pressure 
is diminished, and room made for another drop of acid 
to fall on the whiting. This, again, makes back 
pressure, and keeps out the sulphuric acid until the 
next stroke of the pump, when again it ilows. This 
flow and checking of the acid takes place as 
long as the pumps are in motion. As soon 
as they stop, the last drop of acid makes a 
slight pressure, and the acid is again 
checked, without closing the acid tap. 

The action of the safety valve, I, is clear 
and its action simple. If the pressure in 
the generator gets too high, it blows off the 
water; and if the pumps drawing from the 
generator make a vacuum, the water is 
drawn in, clearly showing the operator that 
something must be wrong. In practice, the 
water in the safety valve only varies about 
an inch in height, proving how perfect and 
accurate is the working of the generator. 
When the materials are exhausted, which is 
seen by the level of the acid in the box get- 
ting low, the other generator is set in mo- 
tion, and the spent one emptied and refilled 
ready for use. Thus far the machine appeals 
to manufacturers as being perfect in princi- 
ple and in action, but its more substantial 
point is that, owing to its making good use 
of every particle of sulphuric acid, it effects 
an important economy of material, which 
has been certified to by users of these ma- 
chines. The second specialty we have to 
notice is Mr. Favarger's new sirup plant, which is 
shown at Fig. 2 of our engravings. 

The apparatus consists of a timber and iron frame- 
work, which supports a steam jacketed pan and a se- 
ries of enameled iron coolers. The cavity pan is reached 
by a platform and steps; and the sugar, after being 
boiled in it, is conveyed to the coolers by a large tube. 
There it is flavored, and then run through Mr. Favar- 
ger's filters to the coolers below, thence being carried 
by tin pipes to the bottling machines underneath. In 
the filter — which, owing to the rapidity of its action, 
Mr. Favarger has given the name of the " Lightning " 
— the usual filter bag is used, but, by an ingenious ar- 
rangement, the weight of the sirup to be filtered is 
utilized to get additional pressure, and so to facilitate 
and improve the filtration. Fig. 3 is an outside view 
of the filter, while Fig. 4 shows it attached to an up- 
per cooler. 

The filter bag is attached to a ring at the top of a 
tinned copper tube, which is connected to the cooler as 
shown. The filter bag is secured by a clamp between 
the cover and the tube, so as to make a water-tight 
joint, and thus, when the sirup is allowed to flow from 
the upper vessel, the whole of the weight of the liquid 
is brought to bear on the filter bag, and thus gives per- 
fect filtration. The great advantage of this simple con- 
trivance is not only that it gives very rapid filtration, 
but that it enables the operator to mix with the sirup 
charcoal, magnesia, or any other substance, and thus 
pass the liquid through a layer of filtering medium that 
would absolutely stop it if any ordinary filter bag were 
used. The sirup is not exposed to the air during or 
after flltration, and is thus protected from impurities. 
In addition, it does not come in contact with the me- 
tallic portions of the filter.— /ro«. 

— » < » > » ■ 

]tlannal Surgery for Pianoforte Players. 

The method of liberating the ring finger of musicians 
by dividing the accessory tendons of the extensor com- 
munis digitorum muscle, as described in our issue of 
August 8, 1885, is attracting increasing attention. The 
weakness of the third or ring finger is due to two ac- 
cessory tendons connecting its motive muscle with 
those of the second and little fingers. 

In consequence of this connection, the ring finger is 
incapable of free and independent motion. Every one 
has probably noticed his own inability to raise his ring 
finger any distance above the plane of the hand when 
the neighboring digits are not similarly elevated, and, 
if a musician, has found it a great inconvenience. Oc- 
casionally these tendons are found to be present only 
in one hand, which is usually the right, and in rare 
cases they are entirely absent. The restriction which 
they impose upon. the motion of the ring finger can be 
somewhat lessened by incessant practice, but can never 
be entirely overcome. It is a continual disadvantage, 
both in music and in other arts. 

To free the ring finger by dividing the binding ten- 
dons is not a new suggestion, but it has only been dur- 
ing the past year that the operation has come into any 
prominence. Dr. Wm. S. Forbes, of Philadelphia, has 
given the subject particular attention. The operation, 
as practiced by him, is very simple, but should only be 
undertaken by one well acquainted with the anatomy 



of the hand. A narrow, pointed bistoury is inserted 
into an incision less than one-sixteenth of an inch in 
length made through the skin and fascia, just below 
the carpal articulation of the metacarpal bone of the 
third finger, and above the radial accessory tendon of 
the hand, parallel with the extensor muscle. The 
blade of the bistoury is kept horizontal, and the han- 
dle is somewhat depressed. In this position the blade 
is aioved beneath the accessory tendon, and so far 
down the hand as to be a little above and between the 
knuckles of the third and middle fingers. The instru- 
ment is now turned with its edge toward the skin. 




Fig. 3. Fic. 4. 
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The middle "finger being strongly flexed, and the ac- 
cessory tendon made taut by extending the ring finger, 
a gentle sawing motion of the blade severs the tendon 
at once. The bistoury is turned flat again, and with- 
drawn through the incision. The tendon on the oppo- 
site side of the extensoi- muscle, that is, between the 
third and little fingers, is divided in a similar manner. 

As stated before, not a quarter of a drachm of blood 
is spent by the operation. Each incision is covered by 
a piece of adhesive plaster, and a figure-of-eight band- 
age carried around the wrist and hand. Two days 
after the operation, the patient is required to exercise 
on the piano in order to prevent the tendons from re- 
uniting. A slight swelling remains for perhaps a week, 
at the end of which time the liberation is complete, and 
the ring finger can be elevated an inch further above 
the plane of the hand. Dr. Forbes writes us that up 
to December 15, 1885, he had performed the operation 
upon fifty-two patients, and that in all cases the result 
was perfectly satisfactory. 

The operation has raised a great deal of opposition 
among more conservative musicians, who maintain 
that partial freedom bought by years of constant exer- 
cise is preferable to perfect liberation gained by a 
few minutes' surgery. Others, again, contend that the 
method is iinnatural, and tends to interfere with the 
designs of Creation. But this is an objection which 
we need scarcely argue. Such a question should give 
rise to no partisanship. If the method be good, it 
should be accepted. If it does not prove efficient, the 
suggestion has done no injury. The favorable experi- 
ence of so large a number of patients is certainly a 
strong argument in its favor. All of these people tes- 
tify that the freedom resulting from the operation is 
most gratifying, and that they have experienced no 
loss of power in any other direction. 

The discussion has also been taken up with much in- 
terest on the other side of the <water. One of the 
most celebrated English surgeons. Dr. Noble Smith, 
has repeated the operation with perfectly satisfactory 
results. He recommends, however, that it be performed 
only by an experienced operator, and in cases where 
the accessory tendons are well defined. He regards 
the risks of the operation as infinitesimal, but very 
properly adds that the patient should, nevertheless, be 
warned that no wound can be made without some 
danger. 

o # , » 

In tlie liOns Evenings. 

True independence consists in the possession and im- 
provement of resources within one's own self. There 
is a sense in which self-suffleiency is a laudable trait of 
character. It is far different from self-assertion, which 
may be Ishmaelitish, turning the hand against every 
man. And it is just as far removed from that weak de- 
pendence upon others which leads one to look for aid 
at all times, and for constant society and companion- 
ship in occupation and in amusement. Social inter- 
course and conversation are a part, and a very large 
part, of all our lives. Both improvement and pleasure 
depend upon our well-selected friendships. Still, he is 
a poor companion for others who can do nothing for 
himself. He who has nothing in him has nothing to 
impart to his friends. He has no capital to go upon in 



the social exchange which promotes the intelligent life 
of man. 

The long winter evenings are now at hand. The 
caterers for amusement are preparing their bills of fare. 
The attractions of society are presenting themselves, 
and plans are everywhere forming for the round of en- 
tertainments. But we have something more to do in 
this world than the passive employment of being 
amused. Among all benefactors of the race of man, 
those well deserve the gratitude of human kind who 
minister to the independent intellectual formation of 
character. The book, the magazine, and the journal 
are benefits which, by their very abundance, 
seem to be underrated, and are certainly 
not utilized to anything like their full ad- 
vantage. It is a flattering and common 
assumption that Americans are a reading 
people; but when the results of their read- 
ing are looked for, it is somewhat humiliat- 
ing to discover how superficial is much of 
the knowledge gained by \t.\ 

It is not to be supposed that a newspaper 
article, or that dissertations in all the news- 
papers, will make a reality out of this sem- 
blance of knowledge. But every man can 
act for himself. Any man or woman can 
determine that leisure shall be well spent, 
and that time shall be found for the culture 
of the mind. Under favoring circumstances, 
we can get help from others. But he is best 
served who serves himself. He only is inde- 
pendent who can vary his social intercourse 
by the society of books. Reading is a pleas- 
ure within the reach of all save the few 
who cannot read, and those few could flnd 
no better employment than learning. It is 
the best of occupations, and is, withal, the 
cheapest. In the winter arrangements, a 
liberal space for reading should be set apart, 
and something like a regular plan determined on. 
Yet even desultory reading Is better than none. The 
young, especially, should acquire a habit which will 
make their homes pleasant, and save them from some 
temptations to folly, or worse. Of all house furnish- 
ing, books pay the best profit. And of all evening 
entertainments, they furnish that which is the safest 
to go to bed upon. There follows no morning dullness 
or headache, no rebuke of conscience, and no beggarly 
account of empty pookets.— Philadelphia Ledger. 



Colored Llglits for Tableaux. 

For winter evening amusements, colored fires are de- 
sirable for increasing the scenic effects of tableau ex- 
hibitions. A correspondent inquires of the Western 
Druggist if the ingredients which they had previously 
published were appropriate for inside illuminations, as, 
for example, at private theatricals, etc. To which the 
editor replies: No, with one or two exceptions. Col- 
ored fires for inside illuminations, or " tableau lights," 
should contain no ingredients emitting disagreeable or 
suffocating vapors, nor should they be compounded of 
too combustible materials, on account of danger from 
fire. 

The following are said to be very satisfactory: 

Bed. 

Shellac 1 oz. I Strontium nitrate 3 oz. 

Mix. 
Or the following: 



Lycopodium 1 oz. 

Strontium nitrate 1 " 



Sacchar. lacti 4 oz. 

Potaaeium nitrate 13 '* 



Mix. 



Barium nitrate 9 oz. 

Sacchar. lactis 2 " 

Mix. 

Yellow. 



Green. 

Potass, chlorate 4oz. 



Sodium oxalate 3^ oz. 

Shellac 2M " 



Potass, nitrate 2% t 

*' chlorate 2X 



Mix. 



Shellac 3 oz. 

Potass, chlorate 4 " 



Blue. 

Copper am. sulph 5 oz. 



Mix. 



White. 



Potass, nitrate 4 oa. 

" chlorate 13 " 



Stearine 1 oz. 

Barium carbonate 1 '' 

Sacchar. lactis 4 " 

Mix. 

In preparing the above, it is essential to observe: 1. 
That all the ingredients be dry. 2. That each ingredi- 
ent be reduced to a moderately fine powder, separately 
3. That they be mixed very carefully with a spatula 
upon a piece of paper. 4. That the finished powders 
be preserved in small paper boxes or cylinders holding 
not more than four ounces each. 

When shellac and stearine are employed, it has been 
recommended that.they be first fused, and the other in- 
gredients be then incorporated in the fused mass- 
when cold, then to be powdered. 

# < « > » 

LiBUTBHAif T Grbbly believes that there is an ocean 
1,500 miles in diameter round about the pole, that never 
freezes, and conjectures that the Pole itself is the cen- 
ter of an ice-capped land covered with ice from 1,000 to 
4.000 feet thick. These conclusions are rejected by prO' 
minent Arctic a.uthorities in England, 
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Tbe Neiv Brooks Clomet. 

To the Editor of the Scientific American : 

On Saturday evening, Dec. 36th, it was my privi- 
lege to discover a new comet, low down in the western 
heavens. It was also independently observed on the 
following night by Barnard at Nashville. At the time 
of my discovery it was about five degrees nearly south- 
jyard of the star Altair in the Eagle. It is quite a 
bright telescopic comet, of considerable diameter, with 
a very prominent nucleus. The discovery was verified 
by an observation at Harvard College Observatory on 
the 38th inst. 

This is the second comet it has been my good fortune 
to discover during the present year, the date of the 
former discovery being August 31, 1885. 

William R. Brooks. 
Red House Observatory, Phelps, N. Y., Dec. 39, 1885. 



Dangerously Connected Boilers. 

To the Editor of the Scientific American : 

You mention a case of the " unexpected " in the Sci- 
entific American of Nov. 38, as follows: "Two 
steam boilers were set side by side, and connected 
together at bottom and top, and partly filled with 
water ; when fire was made under them, the water 
_ would shift from one to the other." The cause was the 
friction of the steam in passing through the small 
steam connection from the hottest boiler, which pres- 
sure pressed the water out of it into the other. I have 
seen two cases of this kind, and both were remedied by 
making the connections six inches in diameter instead 
of two and a half inches on two boilers forty-two 
inches by sixteen feet long. This shows what appears 
mysterious to one party is plain to another when seen 
from the practical side. J. H. B. 

Dayton, O., Nov. 30, 1885. 



Rallnray Cross Ties. 

To the Editor of the Scientific American : 

I have been interested in reading the communication 
of F. B. Hough in your paper of November 31,in relation 
to railway cross ties. I also noticed an item from P. 
Barry, suggesting metallic ties as an imperishable sub- 
stitute, also suggesting legislation to protect the Ameri- 
can forests. 

Permit me to say that, after much track walking 
and observation of condition of wooden cross ties 
in various stages of decay, the principal cause of 
their short life is not natural decay, but is decay 
hastened by frequent laceration and breaking of the 
wood fiber by the rail spike. The breakage is in every 
instance from the surface, which is unsheltered from 
weather and subjected to constant strain from passing 
trains. Now, experiments in stone and iron ties have 
been very unsatisfactory; in fact, their impractica- 
bility is admitted, for reasons evident to railroad 
men. The wood tie is at present the " sine qua non.'" 

If any device can be put in use which will make more 
lasting the service of the wood tie, a great benefit will 
be conferred upon the public. My observation leads 
me to estimate that a rail chair which will prevent the 
mutilation of the tie referred to, and at same time 
avoid the strain and wave motion imparted to rails by 
passing trains, will add to the average life of the wood 
tie nearly 100 per cent, and would at same time de- 
crease the cost of track maintenance — both objects 
very much to be desired by railway companies. 

Geo. H. Ford. 

Columbus, O., Dec. 36, 1885. 

< 1 M I > . 

Right and I<eft Handed. 

To the Editor of the Scientific American : 

On page 333 of Scientific American, of Nov. 31, 
1885, appears an explanation of what makes a man 
right or left handed. I am a locomotive engineer. I 
fired a locomotive four years before being promoted, 
and have had probably fifty different men to fire for me 
in the last ten years. With but one exception they all 
stood, as I did, on the left side of the tender, taking, 
hold of the top of the scoop shovel with the right hand, 
the left hand being down near the blade. Those men, 
excepting, the, one already mentioned, hold the knife, 
while eating, with the right hand; they write with the 
right hand, shake with the right hand, light their pipes 
and cigars with the right hand, and, like myself, can't 
understand how it, is that they shovel coal and hook 
their fires left handed. Out of the first five hundred men 
one may meet while out walking, not more than thirty 
will iise their left hands for all ordinary one-handed ope- 
rations. All the others, and some of those thirty, will 
shovel, hook, hoe, plane, drive nails, etc., with the right 
hand, yet, according to the explanation given, they are 
left handed. It is curious that all men who '.are really 
right handed should be said to shovel left handed, and 
it will take some more elucidation to convince myself 
and many others that such is the case. In shoveling as 
I do, and as ninety out of every hundred men that I 
have seen shovel, the right hand gives the thrust that 
fills the shovel, guides it in discharging the load, and is 
always the last hand to let go when done wltb it; and 



the short of itis that^it is provoking to be called left 
handed when the right is used for nearly everything. 

Chas. W. Noel. 
Baltimore, Md., Dec. 38, 1885. 



Xbe Cbannelways of Neir Xork Harbor. 

To the Editor of the Scientific American : 

I have read, in your issue of January 3, 1886, the 
editorial article headed "Improve the Channelways, " 
and I regret to be compelled to notice misleading 
inaccuracies contained therein. In the first place, 
the Congressional act which appropriated $300,000 for 
the improvement of Gedney's Channel, New York 
Harbor, was silent in regard to the way in which the 
money should be applied. No system or plan of im- 
provement was suggested or. dictated. The proposals, 
issued in accordance with law, invited feasible plans 
from responsible contractors. Many proposals were re- 
ceived, and that one which contemplated the use of 
the hydraulic plow, and which was strongly urged, 
personally and through the press, by the representa- 
tives of some of the steamship companies, was accepted 
with the view of testing it to the satisfaction of those 
companies or their representatives, and with their 
money, though the Government had little faith in the 
efficacy of the project. 

It was an experimental plan, and it was thought 
best, in deference to the expressed wishes of the ship 
owners, to give it a trial, so as to get rid of it, after 
failure, once and for all, and to clear the way for other 
and more assured plans. It was tried, under favorable 
circumstances, and the result proved unsatisfactory to 
the projectors, as their contract was canceled, and no 
payment was made to them for the expenses they had 
incurred. 

A second contract has since been made, with another 
contra^or, which provides for the removal bodily of 
the obstructing material, for which payment will be 
made per cubic yard dredged and removed to a dump- 
ing ground in sixteen fathoms of water. The material 
is heavy shingle, and can be removed, by natural 
agencies, only after the construction of extended arti- 
ficial works of contraction. Such works will require 
large outlays of money, covering long periods of time, 
if precedents are to govern the future annual appro- 
priations for works of improvement. It was, therefore, 
deemed most judicious, in the interest of navigation, 
to apply at once the present appropriation toward the 
deepening of Gedney's Channel by dredging, in the 
hope that, when the larger material had been removed 
from the bar, in that way the currents would reason- 
ably well maintain the improved depth until Congress 
provided by additional appropriations for the con- 
struction of permanent works which would give and 
maintain increased depths, equal to the most liberal 
demands of commerce. Up to the present time, not a 
single dollar has been paid to any contractor for any 
work done or attempted to be done under the appropri- 
ation for improving Gedney''s Channel. 

My personal and careful examination of the material 
composing the bar enables me to state with great posi- 
tiveness that no evidences of any city dumping have 
been found in Gedney's Channel, though I do not 
doubt that unlawful dumpings of garbage are fre- 
quently made upon the adjacent shoals. 

There is no ground whatever for the statement, so 
often repeated, that the depth in Gedney's Channel has 
been rapidly shoaling during the past ten years. On 
the contrary, my survey of the Lower Bay in 1884 shows 
that the existing depth over the bar has never been 
exceeded at any time in the known history of the 
harbor, though it cannot be denied that it is inade- 
quate to the wants of the modern iron vessel, whose 
draught is three feet greater than that of the average 
vessel of ten or more years ago. There has been no de- 
cline in the main channel — it has rather improved in 
depth ; and the complaint of shoal water is made only be- 
cause the draughtof vessels has been increased. Over a 
year ago I put myself on record by recommending that 
the depth on the bar at low tide should be increased to 
30 feet. I still advocate the necessity for that improved 
depth, not, however, because the channels are shoal- 
ing, but because the large ocean carriers demand more 
water than the average vessel of to-day. If Congress 
is to be asked to relieve this harbor from the tribute of 
delays and discomforts now imposed upon it by insuf- 
ficient depths on the bar, it is not right to misstate the 
conditions on which the request is made. 

G. L. Gillespie, U. S. Engineers. 



Amblystoma vs. Axolotl. 

To the Editm- of the Scientific American : 

I notice in your issue of December 19 some remarks 
upon the axolotl, and read them with interest. Allow 
me to make a few remarks upon this subject, which, 
though they are none of them new, may be of inter- 
est in that they refiect the observations of some of 
our well known authorities upon this same curious 
subject — the change of axolotl into amblystoma. 

Now, a curious feature in the case is this: the axolotl 
stands at one end of the order Urodela, ox salamanders, 
and^he amblystoma at the other. The question hence 
arises, As one must necessarily be higher in the scale 



of being than the other (at least according to the evo- 
lutionists), which is the most highly developed ? 

We are informed by Tenney that " the Siredonshave 
always been regarded with great interest, because 
they represent, even in their adult form, one of the 
transient stages of the higher Urodelan.batrachians. 
But, of late, they have become still more interesting 
from the fact that Professor O. C. Marsh (iee Ameri- 
can Journal of Science and Arts, November, 1868) has 
discovered that under some circumstances the Siredon 
lichenoides, Baird, wholly abandons the Siredon form, 
and becomes a genuine Amblystoma mavortium, 
Baird. He adds that " two specimens, most favored in 
regard to light and warmth, passed apparently 
through the entire transformation in about twenty 
days. Others, less favored, took at least twice that 
time." 

Packard tells us that "the most interesting of all 
the salamanders is the Amblystoma mavortium, whose 
larva is called axolotl, and was originally described as 
a perennibranchiate amphibian under the name of 
Siredon lichenoides, Baird.'''' 

Many other cases could be cited where the idea pre- 
vails that the one is simply a larval stage of the other. 
Now we have a most curious anomaly, should we accept 
the hypothesis of axolotl being the true larval stage, 
of amblystoma the true form and parent, that of the 
adult form and the larval form living together side by 
side, the one in the water and the other on land, and 
going through with complete transformations, yet at 
the same time breeding and reproducing each his 
kind independent of the other, and perhaps — some at 
least — never transforming at all. Where will you find, 
in the vertebrate kingdom at least, another example 
of climatic or other suppression of a larval form into 
a perfect and apparently complete animal, reproduc- 
ing its kind in security and apparently preference ? 
The most familiar example of development from 
embryo resembling a perfect animal to the true ani- 
mal itself is that of the tadpole becoming the frog. 
Yet the various stages of the tadpole are not per- 
manent, but progressive, and in a few months progress 
into complete young frogs, which, in the ordinary 
species, require three years in which to develop 
before breeding, and in "the tree frog" four years 
before it begins to reproduce. Packard, who evi- 
dently considers this axolotl a true larval form of 
amblystoma, remarks of the former : "In the axolotl 
there is a premature development of the reproduc- 
tive organs." Should these organs show in any way 
an imperfect or only a partial development, we would 
have indeed strong evidence that this animal was a 
true larval stage. Now, the difference in structure 
between axolotl and amblystoma is perhaps fully as 
wide as between the tadpole and the frog. Yet in 
the latter case we know that the one is a larva of 
the other, and in its larval stage does not propa- 
gate. If, now, I am wrong, will somebody correct 
me ? But do any of the vertebrate animals propa- 
gate or reproduce, in their larval stage, in as 
perfect a manner as the axolotl? I fail to recall any 
such. Should there be no other example of the kind, 
this larval theory would be alone, and even more 
extraordinary than the reversion of type theory which 
has been applied to this case by non-evolutionists : 
that the axolotl in its restricted location.and extent was 
simply a reversion of the older and earlier geological 
form of amblystoma. Now, let some one reverse the 
order, and turn the amblystoma into an axolotl. Is it 
impossible ? 

W. A. Stearns. 

Amherst, Mass. 



Russian Peat Fuel. 

In Russia, on the Northern Railway, the locomo- 
tives, hitherto burning wood or coal, are being adapted 
for peat burning, and the saving is estimated by the 
directors at fully 50 per cent. The principal market 
for the fuel is in the Moscow district, where it is be- 
coming increasingly popular at the numerous manu- 
factories to be found there. In many places the peat 
is cut by hand machines, but these, although cheap 
and easy to work, have the drawback that the peat 
cannot be worked below 8 feet, whereas the peat-cut- 
ting machines worked by steam power penetrate 30 
feet, and reach the lower, denser layers of peat, 
which, owing to their superior quality, fetch a higher 
price in the market. Most of the machines in use are 
manufactured by Maltseff and Shliekhausen, at Mos- 
cow, and Shreeve, at Riazan. The newer ones, which 
contain numerous improvements, turn out 33,000 or 
40,000 bricks a day. At present there is reported to 
be a great want of a peat-outting machine workable 
by horses, that would take the place between the 
ordinary hand cutting machines and those worked by 
steam. The latter' cost about $4,000. There is a de- 
mand for a'simpler machine, that could be worked by a 
team of horses. Here is a chance for inventors. Large 
deposits of peat exist in this country, and many years 
ago they were considerably worked. But it was found 
that coal was supplied cheaper than the peat beds 
could be worked, and hence peat fuel is not at present 
uiuoh used. 
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A NOVEL CLOCK. 

We take pleasure in presenting to our readers the 
following description of a differential clock, invented 
and designed by Mr. H. Conant, of Pawtuoket, R. I., 
and built for him by Messrs. Tiffany & Co., of this 




fig. l.-THE CONANT DIFFEBENTIAL CLOCK. 

city, in their best manner. Fig. 1 is a perspective view 
of the clock; Fig. 2 is an enlarged view of the dials ; 
Fig. 3 is a front elevation of the works with the dials 
removed; and Fig. 4 is a side view of the diagonal 
shafts, a and 6, and the differential motion; similar 
letters refer to the same parts' in the different engrav- 
ings. 
There are two principal motions that belong to our 




Fig. 2.-ENLABGED VIEW OF THE DIALS. 



planet — one of rotation upon its ^is, called its diurnal 
motion, producing succession of day and night, and 
another, that of its orbit, or revolution round the sun, 
called its annual motion, which causes the four seasons 
of the year. The exact time occupied by its first, the 
diurnal, rotation is 33 hours 56 minutes and 4 '09 sec- 
onds, this being a sidereal day, so called, because in that 
time the stars appear to complete one revolution round 
the earth. But as, while the earth is rotating on its 
own axis, it is also traveling forward in its orbit around 
the sun, it therefore has to turn a little more each day 
— about one three hundred and sixty-fifth part of 
its circumference, which 
amounts to 3 minutes 56 
seconds of time — before a 
given meridian is again 
under the sun; in other 
words, it will require 24 
hours on an average 
through the year for the 
sun to pass from one me- 
ridian of a place to the 
same meridian again. If 
this difference in time of 
the two revolutions be 
multiplied by 365, which is 
the number of times a me- 
ridian has been brought to 
the sun during the year, 
the result would be one 
sidereal day; consequently, 
the earth in reality turns 
on its axis 366 times each 
year. 

Now, if a clock wei-e con- 
structed with two works or 
movements, and, of course, 
each movement with its 
own pendulum and weight, 
one regulated to mark 
mean solar time and the 
other to mark sidereal time, 
it is evident that, as the 
one would continually gain 
at the rate of about 3 mi- 
nutes 56 seconds a day on 
the other, the time indi- 
cated on the two dials 
would correspond but once 
in a year; and if this differ- 
ence in time of the two 
dials could be automatic- 
ally recorded on a third 
dial, it would mark the 
space which, in conse- 
quence of the earth's 

motion, the sun appears to describe among the 
stars. This great circle of the sun's apparent yearly 
motion is divided into twenty- four meridians, and is 
called right ascension, that measure in the heavens 
which is the same to the astronomer as longitude is to 
the navigator. These meridians are not reckoned 
in degrees, but in hours, minutes, and seconds of 
time; thus 15 deg. would answer to 1 hour, 1 deg. to 
4 minutes, ^ deg. to 2 minutes, and }4 deg. to 
1 minute. 

The clock herewith illustrated accomplishes this ob- 
ject by a most simple and ingenious arrangement of 
the parts. 

Firmly secured on a solid base of metal are two regu- 
lators, each having a one-second mercurial pendulum. 
One of the pendulums is regulated to mean solar time 
and the other to sidereal time, the dial of the latter 
being divided into 24 hours and that of the former into 
12 hours. The escape wheel shaft of each clock is 
long enough to reach out through the dial plate, and 
on the outer part is fitted, with a slight friction, a 
sleeve. On the inner ends of these sleeves are the 
beveled wheels, c d, of 90 teeth each, and their outer 
ends carry pointers indicating seconds on the dial 
plates. Engaging with these wheels are beveled pin- 
ions, of 30 teeth each, mounted on the lower ends of the 
long shafts, a 6, which are carried up at an angle of 
about 45 deg. and connected with a differential motion 
(Fig. 4) controlling the works and hands of a larger 
dial placed above the two others. This peculiar 
motion is constructed of a light and accurately turned 
arbor or shaft, h, on which is fastened at right angles 
a crosspiece, on one end of which is mounted the 
wheel, g. On the shaft, h, and engaging with the 
wheel, g, are two larger wheels, e /, of 90 teeth 
each; these wheels are out on both sides, as clearly 
shown in Fig. 4. Engaging with these wheels are 
wheels of 60 teeth each, fastened on the upper ends of 
the shafts, a b. It will be seen that both clocks are 
directly connected with the differential motion, and 
also that as long as the wheels, e f, which turn in op- 
posite directions, are driven at the same speed, the 
wheel, g, will simply roll on its pivot without alter- 
ing its position or that of the shaft, h. But assuming 
that the wheel, /, revolves twice around while the 
wheel, e, revolves once, then the wheel, g, will neces- 
sarily follow/, and in proportion to the speed of the 



two wheels, ef; but as these wheels move in opposite 
directions, it consequently follows that one-half the dif- 
ference in the rates is lost, or instead of making a com- 
plete revolution— the difference between 1 and 2 — it 
has only recorded half a revolution. 

Now, to compensate for this error — in other words, 
to regain the half revolution lost — the wheels on the 
upper ends of the shafts, a b, have 60 teeth each, 
and the pinions at the lower ends have 30 teeth each; 
and as the driving wheels, c d, having 90 teeth each, 
are connected through the pinions, shafts a b, and, 
upper wheels with the wheels, ef, also of 90 teeth, 




Fig. 3.-VIEW OP WOBKS WITH DIALS BEHOVED. 



revolve twice 
By thus pro- 



it is evident that the wheels, e /, 

while the wheels, c d, revolve once. 

portioning the gears, the exact difference in the speeds 

of the wheels c d, is transmitted to the shaft, h, and 

is recorded by the pointer or hand. 

Now, as the clock marking sidereal time gains at the 
rate of about 4 minutes in 24 hours, or 10 seconds in 
1 hour, and as 10 seconds is one-sixth of a minute, it 
will take 6 hours to complete one revolution of the 
hand on the differential motion, which is the period 
of 1 minute in right ascension; 15 days 6 hours is 1 
hour, and 1 year is 34 hours in the same measure. 
The hour hand on the large dial therefore represents 
the sun's apparent yearly motion among the stars. 



mMMMBM. 




Fig. 4.-SIDE VIEW OF THE DIFFEBENTIAL MOTION. 
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Another hand, k, representing the moon, and making 
exactly one revolution from one new moon to the 
next following, has been added. 

The hour and minute hands of the different dials 
are independent of each other, so that one set of 
hands may be set, if necessary, without affecting the 
others; but, as has been already said in describing 
the differential motion, the second hands are con- 
nected, so that if either of the clocks should vary 
one way or the other, the seconds of right ascension 
\7(Juld also be affected. In that case it is simply ne- 
cessary to correct the second hand of that particu- 
lar clock, when the seconds of right ascension are 
thereby also corrected. 

The shaft, h, carries the second hand of the large 



autumnal equinox. The signs of the zodiac are also 
engraved on the dial in their proper positions, as 
shown in Fig. 3. 

The name differential is applied to this clock be- 
cause the hands of the large dial are indebted for 
their motion to the difference of speed in the two 
separate clock movements, the mean right ascension 
of the sun being always the difference between mean 
solar and sidereal time ; and the inventor's theory is 
that, starting the hands at zero or 34 o'clock, regelat- 
ing one to sidereal and one to solar time, they will 
come together again at the end of the year, that is, 
the hands of the large dial will have made a com- 
plete revolution, and the solar clock will give the ex- 
act time to a second when the year is completed, or 
any portion of the year. 

This clock is intended for the Observatory at Dudley, 
Mass., connected with Nichols Academy, where it 
will probably be placed the coming season. 



SIXTY TON CEAHE. 
Shear legs, says Engineering^ are now frequently 
used by marine engineers for the purpose of placing 
boilers, engines, and other heavy machinery on board 



their respective places, just in the same way as when 
shear legs are being used. 

A crane such as we illustrate herewith is free from 
these defects. The jib rises and falls by power, and 
thus secures the covering of a large area. Boilers or 
other loads may be stored all round the wharf, and, 
by adjusting the jib radius, may be placed exactly 
in position on board the vessel, which remains 
moored, or may even be aground. 

The crane now illustrated was constructed by 
Messrs. George Russell & Co., and has been placed 
on the wharf in the works of Messrs. D. J. Dunlop 
& Co., engineers and shipbuilders. Port Glasgow. Its 
working load is 60 tons, lifted at a radius of 35 feet. 
The foundation consists of three concrete blocks — 
one at the center and one for the loading of each 
diagonal stay. These blocks rise to a height of 14 
feet, so that cart or railway traflBc may pass under 
the horizontal stays; and this arrangement also en- 
ables the body of the crane to clear the gunwales of 
vessels at high water, besides giving the additional 
advantage of a higher lift in shipping heavy masts. 
The jib is 60 feet long, and the horizontal stays are 
35 feet long from the center of the crane to the 
holding-down bolts. Both the horizontal and the 
diagonal stays are of box section. The chain barrels 
are 3 feet 9 inches in diameter, spirally grooved to 
receive the chains, and their shafts are made of steel. 



Improveiuent In Car Seats Wanted. 

Some of our railway men appear to be awakening 
to the existence of a need for more comfortable car 
seats. Views differ as to the details of improved forms, 
but agreement is pretty general that decided improve- 
ment is possible. There is no direction inz-which the 
public comfort in the car can be studied with greater 
satisfaction to the people. If the traveler is comforta- 
bly seated, he will be satisfied, even if some other 
comforts are meagerly supplied. And the seating 
should not be temporarily comfortable. A seat may 




IMPROVED SIXTY TON STEAM DERRICK CRANE. 



dial, and from it an ordinary train of wheels gives 
minutes and hours; when the hour hand passes en- 
tirely around the dial, it indicates that the sun has 
passed through all the hours of right ascension, and 
a year of time has been exactly measured off. The 
hand representing approximately the moon's mean 
right ascension revolves 254 times in 19 years, or a 
lunar cycle, and passes the sun 335 times in the same 
period, making that number of lunations. The large 
dial also represents that portion of the heavens tra- 
versed by the sun and all north of the same, the cen- 
ter being the north pole. A number of the most use- 
ful and best known fixed stars are engraved thereon, 
with their names affixed. The eccentric circle repre- 
sents the ecliptic ; the equator and northern and 
southern Arctic circles are concentric, the latter being 
the outer one. The sun touches the outer circle on 
the 31st of December (the winter solstice) and the 
inner or northern circle on the 31st of June (the 
summer solstice). It passes the 34th hour of right as- 
cension and crosses the equator on March 31, or ver- 
nal equinox, and at the 13th hour of right ascension 
it again crosses the equator, on September 31, the 



large steamers; but inasmuch as their motions are 
restricted to two, their usefulness is also limited. 
The motions referred to are hoistiner or lowering 
and traveling outward or inward in a straight line 
at right angles to the wharf on which the shear legs 
are erected. When a boiler or piece of machinery is 
to be shipped, it must be brought under the lifting 
block. It is then raised and projected outward until 
it hangs directly over the vessel, which is itself then 
moved forward or aft, so that the object that is being 
dealt with may be lowered into its exact position. It 
will thus be seen that shear legs of themselves only 
cover a line, though by moving the vessel they can 
be made to cover an area. 

Cranes having a fixed radius of jib are sometimes 
used for similar purposes, and such cranes have a 
slight advantage over shear legs, as the boilers and 
pieces of machinery may be deposited upon the quay 
or wharf under the range of the jib, ready to be 
lifted on board; but in this case also a line only is 
covered — the only difference being that it is circular 
instead (K straight, and the vessel must be moved 
foi-vviud or aft when the loads are being lowered to 



be so constructed as to look inviting and luxuriously 
easy, and so as to be really easy for a while, but its 
lines may yet be such as make it very wearying 
when it is occupied for any length of time. The 
limitations in the way of the designer are not to be 
lightly dismissed. He must make his seat reversible, 
which fact bothers him not a little. He must be eco- 
nomical of space, and must study conditions of clean- 
liness in both the seat and the car. Cheapness of 
construction and strength must also not be lost sight 
of. But with all these it is yet not an insurmounta- 
ble task to design a seat that will be very much more 
comfortable than the majority of those now in use, 
and we are glad to see that efforts are being made 
to obtain such a seat.— 2% e Railway Review. 

— # I ■ I » . 

One of our contemporaries reports that Isabella, 
ex-Queen of Spain, is not only an owner of considera- 
ble real estate in Philadelphia, but is a shareholder in 
the Keely motor. From the same source we learn that 
the Motor Keely promises positively to mote very soon, 
but it begins to be believed that his moto is thr much- 
quoted oue ivhieh is all in his eye. 
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Hydropbobla Can 1>e Cured. 

If there are occasions in which the people should be 
taught what to do in emergencies, poisoning is one in- 
stance; and the dread disease hydrophobia is an in- 
stance of poisoning at once so peculiiir, so subtle, and 
so generally fatal that the profession, who may only 
encounter it once or twice in a lifetime, and the citizen 
who may be far removed from a physician or druggist, 
should both know that, properly treated, it need not be 
fatal to human life, and that in more ways than one 
can immunity be gained. Let one thing more be un- 
derstood — no quack nostrum and no "secret remedy" 
will be the subject of reference in this article; nor is it 
the purpose of the writer to take up medical terms or 
an analysis of causes or effects, but to put in a clearly 
stated way certain facts with reference to "rabies," 
"canine madness," or hydrophobia into plain language, 
so that if, by unfortunate contact, either child or man 
shall be bitten, the correct means may be taken 
to neutralize the inoculated poison, by certain and 
simple methods, at the earliest moment, and not wait 
for development and the fearful scenes so often looked 
upon by the physician (in the past), who has, as a rule, 
been completely helpless. 

The clothing upon the human subject may prevent 
inoculation, and it may not ; cases have been known 
where only a grazing of the skin has been observed, 
which has conveyed the poison as effectively as a dozen 
incisions or punctures could have done it, and in due 
time the person so slightly wounded died in spasms. 

Cauterization of the wound at once, whether it be 
deep or shallow, even if only a graze, should be accom- 
plished with the least delay, first washing the wound 
with a solution of salicylic acid, or with a saturated 
solution of permanganate of potash, or a solution of 
aqua ammonia and water, or carbolic acid and water, 
and then well dried with a sponge; then cauterize — and 
the average man need not be told that cauterize means 
"burn." The physician will use caustic potassa; but 
if the physician cannot be had, any person can wash 
out the wound as above, and then use a cherry-hot 
iron, carefully touching every part of the wound. 
Time is the important element, and human life "the 
stake." As soon as this is done, get anything possible 
that will maintain suppuration, or what people know 
as a running sore, and this should be kept up for five 
or six weeks, meantime cauterizing about once a week; 
but the utmost care should be taken to destroy all the 
bandages and the matter upon them, for inoculation 
of a dog or cat with the matter discharged from such a 
wound has produced the hydrophobia in from 16 to 50 
hours. Hardly any case is likely to occur where a physi- 
cian cannot be had in an hour or two, but let prompt 
means be taken, and make sure at every step. 

Several drugs and plants have in years past been 
claimed as speciiics for this dread affliction. There are 
two positive cures now known, and records prove that 
both have been relied upon by different physicians, 
and in different countries, with success. 

If cauterization has been carefully attended to, the 
Turkish bath every second day has completely elimin- 
ated the poison; and a French physician. Dr. Buisson, 
some eighteen years ago, had an opportunity to try 
the vapor bath, on his own person, and was successful, 
yet the bath has not had credit for all it has done or 
might do, if we judge by accessible records. 

In 1878, a remedy which has proved its efficacy was 
first brought to the notice of physicians in a general 
way, although known limitedly before, and it has con- 
tinued to be not only available (for Parke, Davis & 
Co., of Detroit and New York, prepare it regularly),. but 
reliable. It has been used in New York State, and the 
writer is not positive but in the city of New York. 

The remedy is, to the writer's knowledge, in use in 
New Granada and Guatemala, as a positive remedy 
for the bites of a number of varieties of poisonous 
snakes, as well as scorpions, tarantulas, and other rep- 
tiles or animals; and such reliance is placed upon this 
remedy that the natives will not go upon hunting or 
exploring expeditions without they are iirst supplied. 
The remedy referred to is the seeds of a small tree 
of the order Simarubwa, indigenous to Granada, 
Guatemala, and Mexico. The seed are known as ce- 
dron seed, and the tree as Simaba cedron. A fruit 
with a single seed like the peach or olive is grown, and 
the seed is from an inch to one and a half inches in 
length, four-fifths of an inch in width or more, and 
half an inch in thickness; flat or concave on one side 
and convex on the other; hard, and when cut with a 
knife shows almost a metallic luster; very bitter indeed. 
The natives cut the seed and chew pieces, when bitten 
by snakes or tarantulas, and place the fragments upon 
the wound, and chew and swallow pieces of the bean. 
Sometimes, if spirits are available, they dip slices or 
chips of the bean in brandy, whisk}', or other spirits, 
and then wash the wound, swallowing meanwhile other 
portions. When thus armed with the cedron seeds, they 
have a reliable antidote, and seemingly do not care 
much about a snake bite, if only the cedron seeds are 
at hand. 

On the Pacific coast the virtues of the [cedron seed 
have been proved as an antidote lor the bites of the 
several species of the Crotalus, or rattlesnake, family, 



that abound there, and the hunters and trappers are 
familiar with the virtues of the seed, and almost im- 
plicit confidence is placed in them. 

The cedron seed have succeeded in hydrophobia, 
after all other remedies had failed to allay the spasms 
in the third stage; and the fluid extract of cedron seed 
has proved a complete remedy in not only a single case, 
but in other cases noted and recorded. The remedy has 
been used by a physician in New York, whose name 
cannot be cited at the moment of writing, who, called 
in consultation, gave cedron seed extract, after a lady 
was so nearly unconscious, and in spasms, that hypo- 
dermic injection was resorted to; and in less than half 
an hour she had stopped barking, whining, came out 
of the spasms, and a complete recovery was effected. 
Other cases are on record and,can be verified, and such 
being the case, it seems that the fact should be spread 
broadcast, that the lives of those who may be inocu- 
lated shall not be sacrificed for lack of knowledge that 
a remedy exists. 

The cedron seed has also other medical properties 
which need not be here discussed. The analysis of the 
seed has not, so far as the writer is aware, been made, 
but it is a somewhat curious fact that cedron seed 
should be so completely an antidote to the rattlesnake 
poison, which contains formic acid, and also for the 
specific virus of the rabid dog, wolf, cat, fox, or other 
animal, and is practically the first really reliable cure 
of rabies known. 

The writer's attention was first called to this remedy 
in 1879 by a letter from a medical friend then in Guate- 
mala, and since that date by cases in which the remedy 
has been completely successful, and also to the record 
of cases reported in which the same remedy has been 
made use of with the most gratifying success. 

The cedron seed proves to be an arterial excitant, 
and effectively overcomes the sedative power of the in- 
jected poison from the fangs of the rattlesnake, which 
is so thoroughly put into circulation when a human be- 
ing is struck, and which operates so speedily; while in 
the'case of the graze or bite of the rabid dog, more time 
is required for the virus to operate on the system, owing 
partly to the fact of its ineffective induction. 

Whatever serves to throw any protection around 
human life should be understood by the greatest num- 
ber of the people, especially in a country so overrun 
with worse than worthless curs as our own, and where 
no one is safe from their attacks. 

Thomas Pray, Jr. 
New York, Dec. 15, 1885. 

^ < t I » 

Saving a I<Ife by Telegrapb. 
A number of the operators in the main office of the 
Western Union Telegraph Company at New York are 
graduates iu medicine or medical students who are 
thus working their way through college. Occasionally 
they have an opportunity to use their knowledge to 
good advantage. It recently happened that one of 
them had his attention attracted by a somewhat un- 
usual message that was being clicked out from an in- 
strument at Big Indian, near Kingston, N. Y. It 
stated that a certain physician at Pine Hill, three miles 
distant, was wanted immediately to attend a young 
person who bad just swallowed an ounce of laudanum. 
The student-operator asked at once for all the particu- 
lars, and on receiving them a consultation was held at 
the New York office. It was decided that it would be 
hazardous to postpone treatment until the doctor could 
be found and driven three miles to attend a patient in 
so dangerous a condition. 

The council therefore telegraphed the operator at 
Big Indian to see that the prescription which they sent 
was carried out immediately. They prescribed that 
powerful emetics should be administered, suggesting 
home made ones, such as lukewarm water and mustard 
and water, after which the patient was to be vigorously 
rubbed and whipped with switches to prevent sleep. 
This unexpected order was faithfully carried out, and 
with such happy results that the poison failed to act. 
The physician arrived an hour later, but his attend- 
ance would have been useless had the precious interval 
been wasted. Few more curious instances of frustrated 
suicide could be cited out of the entire library of fic- 
tion. 



Dot yonr I's and Cross your X's. 
What the compositor asks (but at present cannot 
obtain) is, not that the n and u be made alike, but 
that each have its distinctive shape; not that the t be 
made similar to I, but that it be crossed, or else formed 
after the fashion much in vogue, namely, a stroke more 
or less sloping, with a loop in the center on the side 
farthest from the letter following it; and lastly, that 
the i be dotted, an omission which seems to meet with 
great favor among authors, though it is very tantaliz- 
ing to the compositor, since in bad manuscript the un- 
dotted i may be taken to represent either c, e, or r, or 
even be supposed to form part of what in reality is the 
letter m. But if the i's were dotted and the fs crossed, 
few complaints would emanate from printing offices, 
or, indeed, ever be heard, so great an aid is the due 
placing of these letter belongings in the tastC of de- 
ciphering. 



Central Milk Factories. 

The tendency toward industrial centralization for 
the production of purer articles, and the prevalence of 
more reasonable prices, is nowhere better illustrated 
than in the Central Milk Factory at Hanover, as de- 
scribed by Canon Bagot in The Farmers'' Gazette. The 
milk supply of the city was formerly in the hands of 
several small middlemen, who often gave inferior milk, 
and were inattentive to the proper cleanliness of the 
cans and vessels employed. Twenty-four farmers in 
the neighborhood, therefore, formed themselves into a 
company, for the purpose of erecting a factory, and 
supplying the city with pure, unadulterated milk and 
its products. Very stringent rules were drawn up for 
their self-government, and provided for the proper 
economic handling of their aggregate supply, enact- 
ing at the same time heavy fines from any member 
who should deliver milk to the factory wanting in the 
proper amount of fat, adulterated, or taken from dis- 
eased animals, or within five days after calving. 

These rules have been sufficiently severe to insure 
the supply of a superior article. The factory is open 
to the public to see for themselves the scrupulous at- 
tention given to cleanliness, and they are even at 
liberty to inspect the farms from which the milk is 
brought, and satisfy themselves about the condition 
and keeping of the animals. 

The floors throughout the building are wholly of 
concrete, and the walls are cemented, having a dado of 
blue and white enameled tiles. The drainage and ven- 
tilation have also received the most careful attention. 
The factory is divided into three separate departments 
for milk, butter, and cheese, which have no communica- 
tion with each other. The milk is received in a main 
entrance hall, where it is poured into a large recepta- 
cle, holding 90 gallons, on a weighing scale, and the 
weight automatically recorded. The milk is then run 
off in an open gutter to the various tanks, either for de- 
livery or for separation. All of these tanks are sur- 
rounded by cold water jackets. The milk for separa- 
tion is heated to 90° F., and the cream separated by 
means of mechanical apparatus. After ripening, the 
cream is churned, and the milk is taken out of the but- 
ter by a mechanical worker, washing with water being 
entirely avoided. The separated milk is heated to 158° 
F. to destroy any animalcules, and is then cooled by 
passing through tubular refrigerators. After this treat- 
ment the milk will keep sweet for two or three days. 
The greater part of it is now used for cheese making, but 
it is hoped that when the superior quality of the separat- 
ed milk becomes better known and appreciated, it will 
all be sold in the city, and the cheese department will 
be given up. The opinion seems to prevail that sepa- 
rated milk contains little nourishment, but this is 
really not the case. Good whole milk, when fresh, 
contains 87J^ per cent of water and 133^ per cent of 
solids, divided as follows: 

Butter fat 3 percent. 

Casein and albumen 4H *' 

Milk sugar... 4i^ " 

Inorganic, including phosphorus ^ " 

The only constituent the separator removes is the 
butter fat, leaving all the nourishing qualities of the 
whole milk. As the fat in cow's milk is largely in ex- 
cess of that in human milk, fresh separated milk is 
safer to give to infants than the whole milk. By the 
addition of milk sugar, it is the best possible substitute 
for human milk. 

Cleanliness has a money value in the dairy business, 
as has been shown in the success of the famous Dar- 
lington Dairy near Philadelphia and the Litchfield 
Farms in Connecticut. At Hanover this point is al- 
ways kept in sight. All cans are first cleaned with 
soda and water, a jet of steam is then passed into them, 
and finally they are rinsed thoroughly with cold water 
and allowed to dry in the open air. From the time the 
milk enters the factory until its exit, in its various 
forms, no hand is allowed to touch it, the whole pro- 
cess of working and conveyance being mechanical and 
automatic. The company is its own distributer, and 
the same scrupulous care is given to the products while 
in transit, so that they shall be delivered clean and 
pure. Tickets for eight gallons or upward of whole or 
separated milk are sold at a reduction of five per cent, 
which with the superiority of the company's products 
has insured its commercial success. 

About 3,000 gallons of milk are received daily, and 
handled at a cost of about two and a half cents a gal- 
lon. The capital invested in the enterprise is about 
$30,000, and the annual expense, including interest and 
depreciation on stock and plant, amounts to $30,000. 
Canon Bagot suggests that the advantages of such 
central factories can be made mutual. When managed 
as well as that at' Hanover, the farmer can reach his 
customers at less expense than when dependent upon 
the indifferent services of the ordinary middleman, 
while the consumers are better served, and receive a 
purer and more wholesome article. He also urges that 
when the virtues of separated milk become known 
and appreciated, it may be used to good advantage in 
the cause of temperance reform, as it offers a beverage 
at once cheap, nourishing, and agreeable. 
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Cleanlns Out Waste Pipes. 

The annoyance arising from the stoppage of waste 
pipes in country houses, although very great, is hut a 
small matter compared with the dangers which may 
follow obstructed pipes. The " sewer gas," about 
which so much has been written and which is so justly 
dreaded, is not, as many suppose, the exclusive pro- 
duct of the sewer. Indeed, the foulest, most danger- 
ous, and deadly gases are not found in the sewers them- 
selves, but in the unventilated waste pipes and those 
which are in process of being clogged by the foul mat- 
ters passing through them. Any obstructions in the 
soil or waste pipes are therefore doubly dangerous, be- 
cause it may produce an inflow of foul gas into the 
pipe, even though the entrance to the sewer itself has 
been entirely cut off. 

The question is how to get rid of the accumulations 
in pipes partly stopped or already closed. Digging 
up and cleaning out is a 
costly remedy, often inef- 
fectual by reason of care- 
less workmen. The second 
is the plumber's force 
pump, whioh is usually 
only a temporary relief. 
In pipes leading front the 
house to the cesspool there 
is a constant accumulation 
of grease. This enters as 
a liquid and hardens as the 
water cools, and is deposit- 
ed on the bottom and sides 
of the pipes. As these ac- 
cumulations increase, the 
waterway is gradually 
contracted, till the pipe is 
closed. 

When the pipe is entirely 
stopped, or allows the wa- 
ter to flow away by drops 
only, proceed thus: Empty 
the pipe down to the trap, 
or as far as practicable, by 
" mopping up " with a 
cloth. If water flows very 
slowly, begin when the 
pipe has at last emptied 
itself. Fill the pipe up 
with potash, crowding it 
in with a stick. Then 
pour hot water upon it in 
a small stream, stopping 
as soon as the pipe appears 
to be filled. As the potash 
dissolves and disappears, 
add more water. At night 
a little heap of potash may 
be placed over the hole, 
and water enough poured 
on so that a supply of 
strong lye will flow into 
the pipe during the night. 
Pipes that have been 
stopped for months may be 
cleaned out by this method, 
though it may call for 
three or four pounds of 
potash. The crudest kind, 
however, appears to act as 
well as the best. If the 
pipe is partially obstruct- 
ed, a lump of crude potash 
should be placed where 
water will drip slowly upon 
it and so reach the pipe. 
It is also well to fill the up- 
per part of the pipe with 
the potash as before, and 
allow hot water to trickle 
upon it. Soda and potash 
are both used for the pur- 
pose of removing greasy 

obstructions, and the usual method of application is to 
form a strong lye and pour it into the pipe. It is bet- 
ter to put the potash into the pipe, because the water 
whioh it contains, instead of diluting, helps to form the 
lye. As water comes in contact with the potash it be- 
comes hot, thus aiding in dissolving the grease. Pot- 
ash, in combination with grease, forms a " soft " or 
liquid soap, which easily flows away, while the soda 
makes a hard soap, which, if not dissolved in water, 
would in itself obstruct the pipe. 

When a pipe is once fairly cleaned out, the potash 
should be used from time to time, in order to dissolve 
the greasy deposits as they form, and carry them 
forward to the cesspool or sewer. The potash is very 
valuable for this purpose, because, in addition to its 
grease-solving powers, it is exceedingly destructive to 
all animal and most vegetable matters. The most dan- 
gerous and deadly gases appear to come from urinals 
and wash-basin pipes, these, in many cases, seeming to 
be more foul than those from water closets. The decay 
of the soap and animal matter washed from the skin 



appears to be the sources of the gases. The potash will 
be effective in keeping these pipes clear, and in this 
way may lessen the dangers. — A correspondent in the 
American Artisan. 
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BY JOHN S. aDRIANCE, A.B., F.O.I. 

Of all substances used for staining in histological 
work, carmine is perhaps the most important, but the 
impure state in which it is sold prevents entire depend- 
ence being placed upon it. Commercial carmine con- 
tains many impurities and adulterations, more espe- 
cially fatty matter, tyrosine, talc, carbonate of lead, 
vermilion, and dust. Pure carminic acid, which is 
the basis of carmine, is easily soluble in water and al- 
cohol. This is taken advantage of in its purification; 
very often three-quarters of the commercial article is 




BUBHAH. 

The English possessions in India have lately been 
augmented by the annexation of the territory of 
Upper Burmah. The King, Theebaw, managed to get 
into a dispute with the English, who hold lower 
Burmah, or that portion bordering on the Indian 
Ocean, including Rangoon and the mouth of the 
Irrawaddy River. The result was, the English sent a 
military force up the river on steamers, and the capi- 
tal of Upper Burmah, Mandalay, including the King, 
was soon captured. Burmah is a great place for ele- 
phants. 

We present illustrations from the Illustrated London 
News of the King's "sacred white elephant" and the 
employment of working elephants in the removal of 
teak, which valuable kind of timber, superior to oak 
for ship building, is one of the most important pro- 
ducts of Burmah. It is sent down the river from the 

forests beyond the British 
frontier to Rangoon and 
Moulmein, whence it is 
mostly exported to British 
India; and the recent dis- 
pute between King Thee- 
baw and the British Com- 
mercial Company in his 
dominions had reference 
to the cutting of teak. 

Mandalay, the royal city 
and capital of Upper Bur- 
mah, with a population of 
100,000, situated on the 
left bank of the Irrawaddy, 
is 350 miles above Ran- 
goon. The city and shel- 
tered suburbs measure four 
miles square. The city is 
three miles from the banks 
of the river, and is en- 
tirely commanded by the 
hill, on the top of which 
is the pagoda. The city 
proper is within a broad 
moat, on which King 
Theebaw had two state 
barges, and there are five 
bridges across it. Next to 
the moat is a high brick 
loopholed wall, one mile 
square, on which are for- 
ty-eight pagodas, and 
which is backed by an 
earth embankment to 
within six feet of the top. 
In the center of the city 
is the palace, occupying a 
space of a quarter of a 
mile square, and surround- 
ed by a high stockade and 
inner wall, with four en- 
trances, and another inner 
stockade and wall. In 
the palace yard are the 
late King's tomb, the Mint, 
High Court, Tower, with 
bell and drum, and the 
celestial elephant. All the 
buildings, including the 
palace itself, but excluding 
the Mint, are gilded, and 
are of wood or bamboo. 



ELEPHANTS CARRYING TEAK TIMBER-BTJRMAH. 



worthless for coloring. The following method maybe 
found of service: 

Extract the carmine with boiling water, washing 
the residue several times; treat the liquid with lead 
acetate acidulated with acetic acid until a drop of the 
solution is colored by hydric sulphide (HaS). Wash 
the precipitate by decanting twice, then bring on a 
filter, decompose with sulphuric acid (H2SO4), and 
filter; repeat this last operation twice, the second time 
using hydric sulphide (H2S) instead of sulphuric acid 
(HJSO4). Evaporate to dryness on a water bath, as 
the acid is decomposed at 136° C, wash with absolute 
alcohol, and filter; allow the alcohol to evaporate spon- 
taneously, when crystals will be distinctly seen; wash 
with warm water, filter, and evaporate to dryness over 
a water bath. Dissolve the residue in ether, and allow 
the ether to evaporate spontaneously, when crystals 
of pure carminic acid will appear. Preserve for use in 
glass stoppered bottles. If your work has been accu- 
rate, an alkaline solution of iodine will entirely destroy 
the color. 



The Treatment of Frost- 
bitten Fingers and Toes. 
Dr. Lapatin, in the Pro- 
ceedings of the Caucasian 
Medical Society, advises 
that fingers and toes 
which have been slightly 
frost-bitten, and which 
subsequently suffer from 
burning, itching, and 
be painted, at first once, 
with a mixture of dilute 
propor- 



pricking sensations, should 
and afterward twice a day, 
nitric acid and peppermint water in equal 
tions. After this application has been made for three 
or four days, the skin becomes darkened and the 
epidermis is shed, healthy skin appearing under it. 
The cure is effected in from ten to fourteen days. 
The author has found this plan very effectual among 
soldiers, who were unable to wear their boots in con- 
sequence of having had frozen feet. They were, in 
this way, soon rendered capable of returning to duty. 
— British Medical Journal. 

^ ♦< > >» 

Thk Rothschilds, it is said, invested 800,000 francs 
in the experiments of M. Marcel Duprez for transmit- 
ting power over long distances by means of electricity. 
The motive force is conveyed by a comparatively feeble 
current, thereby doing away with the apprehension of 
dangerous friction and resistance. Niagara Falls may 
yet be utilized to operate engines in New York ov 
Philadelphia by electricity. 
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ENaiNEEBING INVENTIONS. 
A cable grip has been patented by Mr. 

Lewis B. White, of New York city. The gripping jaws 
are on the lower ends of levers operated by a piston 
working in a cylinder, the piston making the grip take 
hold on the admission of compressed air to the cylin- 
der, and allowing the hold to be released when the com- 
pressed air is permitted to escape. 
An apparatus for making steel has been 

patented by Mr. Alfred Davy, of Sheffield, England. It 
is arranged for enabling the operation of Bessemer steel 
making to be carried on in a converter which is portable 
in the sense of being suspended from a crane or other 
overhead movable support, and which will answer the 
double purpose of a foundry ladle and converter. 



AGBIGULTUBAL INVENTIONS. 
A stack binder has been patented by 

Mr. Adolphus J. Laundray, of Clyde, Kan. It is made 
with a rod having a foot at its lower end, and with arms 
and a nut and washer, whereby the stack can be com- 
pressed by forcing the arms down upon the top, while 
the ends of the binding arms have sockets to receive 
poles to hang down along the sides of the stack. 
A cultivator has been patented by Mr. 

Lucian C.Chamberlin, of Lathrop, Mo. It has hinged 
runners, with rods and levers for adjusting them, a 
cross bar connecting the beams, having a lever for rais- 
ing the cutters from the ground, and a rear cross bar 
having a roller to crush lumps and clods, with other 
novel features, for cultivating corn and other crops 
planted in rows or drills, and destroying weeds etc. 

A cultivator and harrow recently pat- 
ented by Mr. Dalton Walls was noticed in the Scien- 
tific American of Dec. 19, but our notice should have 
stated that the address of the inventor was Appleton 
City, St. Clair County, Mo. 



» ■♦ ♦ 



MISCELLANEOUS INVENTIONS. 

An auger has been patented by Mr. 

George F. Stearns, of Chester, Conn. The blade and 
shank are made of separate parts joined together, the 
auger having a steel blade, a wrought steel or iron 
shank extending to the blade, and a cast worm. 

A vehicle wheel has been patented by 
Mr. James Fishwick, of Mason, O. It has ^ metal tire, 
with steel wire spokes, the alternate ones being expand- 
ed away from each other at the hub to form two series, 
which are thrust apart and kept in tension somewhat 
after the manner of the bicycle wheel. 

A cuff adjuster has been patented by 

Mr. Lucien A. Stillwagon, of Greencastle, Ind. A flat 
metallic bar forms the body of the adjuster, having at 
one end a button adapted to enter the button holes of 
the cufE, and at the opposite^end a pivoted spring-acted 
clamp for receiving the edge of the shirt sleeve. 

A butter worker has been patented by 

Mr. Edward Krueger, of Youngsville, N. Y. The bot- 
tom is arranged with the grain of the wood at right 
angles with the length of the frame, and there are other 
novel features, whereby the operating mechanism of the 
machine will not be affected by the swelling and shrink- 
ing to the bottom of the tray. 

A portable fence has been patented by 

Mr. Henry W. Butterfield, of Griggsville, 111. Combined 
with overlapped ends of the panels and recessed sills 
supporting them are binding brace wires, so devised as 
to make a strong and inexpensive fence, which can be 
readily and quickly set up and taken down and moved 
from place to place. 
A pocket knife has been patented by 

Mr. Robert G. Hunter, of Palatka, Fla. It has a shoul- 
der formed at the juncture of the back of the blade 
with the heel, and an open slot leading from the back 
edge of the heel inward and rearward to the usual piv- 
otal point, so that the blade will be held steadily and 
firmly, however it may be placed. 

A counterboring attachment for bits 

has been patented by Mr. Edwin F. Lindsey, of Bris- 
tol, R. I. The device is calculated to hold adjustably a 
counterboring or countersinking tool, so that a hole 
may be bored or drilled and countersunk or counter- 
bored at the same time without removing the bit or 
drill from the hole. 

A lock and latch combined has been 

patented by Mr. George E. Bower, of Auburn, N. Y. 
This invention covers a novel construction and com- 
bination of parts in a mechanism which may quickly be 
adjusted to serve either as a lock or latch, providing 
for varying keys, so that each latch, when adjusted as a 
lock, can be opened from the outside only by its own key. 

A medical compound has been patent- 
ed by Mr. Charles J. Ulrici, of Havana, Cuba. It con- 
sists of pitch deprived of the lighter distillates, such as 
wood spirit, the acetones, aldehydes, creosote, etc., 
andcombined with glycerine and alcohol, after a certain 
manner and in special proportions, the compound to be 
appUed externally for sores and skin diseases. 

A pulp grinder has been patented by 

Mr. William Wilkeson, of Youngstown, N. Y. It has 
a conical running stone rigidly mounted on a vertical 
shaft, surrounded by an outer running stone with a cas- 
ing, the ends of which rest on chilled iron balls con- 
tained in circular pockets, with other novel features to 
reduce friction and facilitate the grinding of wood pulp. 
A glass tube cutter has been patented 

by Mr. Samuel G. Lawson, of Portland, Oregon. It 
consists of two rods pivoted together, with suitable 
handle, a cutting disk or point being attached to the 
end of one rod and a gauge plate to the other rod, mak- 
iii}r a simple device for squaring the ends of glass tubes 
or cutting rings from long tubes. 

An extension table has been patented 

by Mr. George 'Schmitt, of Ne\R York city. It is so 
constructed that the table can be extended or contract- 
ed without disturbing the people sitting around the 
middle part or anything that may be thereon, with other 
novel features to promote simplicity [of construction 
and render such tables less liable to get out of order. 

A hop box shade has been patented by 
Mr. Alfred Engle, of West Amboy, N. Y. It has a fold- 



ing shade supporting frame carried by a central stand- 
ard, instead of end standards, being designed toprotect 
the gathered hops and the pickers while at their work, 
and also to support the hop poles andfacilitate the work 
of picking. 

A moulding clamp has been patented 

by Messrs. Charles A. Phelps and William W. Sterns, 
of Humboldt, Iowa. It is a novel form of vise for 
holding the mitered corners of picture frames and other 
mouldings while being nailed, and keeping them rigid- 
ly in a convenient position as desired, leaving the hands 
of the operator free to more readily do his work. 

A hitching device has been patented by 

Mr. Lewis Lewis, of Ironton, O. It consists of a stock 
through which passes a sliding rod connected at one 
end with spring arms and having at the other end an 
eye, springs being so arranged as to draw the jaws of 
the arms firmly together, and the device being quickly 
attached to or detached from the bit ring. 

A check rein holder has been patented 

by Mr. William D. Taber, of Rockville, R. I. Instead 
of the usual hook a rectangular metallic frame is secur- 
ed to the saddle carrying a cam-faced clamping tongue 
loosely mounted, and arranged to closely approach the 
lower interior surface of the frame, making a device by 
which the check rein can be quickly adjusted to a pro- 
per length. 

A fastener for sap bucket covers has 

been patented by Mr. BurtF. Couch, of Garrettsville, O. 
It is detachable, and composed of two main parts, a 
clasp piece and a loop piece, of spring wire or other 
suitable material, making a hinge designed to project 
above the edge of the bucket, making a fastening with 
which the wind will not disturb the cover, and so the 
stream of sap will not be choked or caused to sputter. 

A marine drag has been patented by 

Mr. William H. Hart, of New York city. It is made with 
a pyramidal body having a spar attached to one side of 
its mouth and jointed metal rods to the other sides, ropes 
or chains from the corners of the mouth of the drag be- 
ing connected with a hawser from the vessel, and the 
apex of the drag havinga trip line extending along the 
hawser to facilitate the taking in of the drag. 

A window hanging has been patented 
by Mr. Caleb Dellenbecfc, of Portland, Oregon. Com- 
bined with a sash is a lug projecting therefrom having 
projections on its under side, a screw rod passing 
through an aperture in the lug, a'nut with grooves in its 
top screwed on the rod, and a sash cord connected with 
the rod, the device facilitating the adjustment of the 
length of sash cords. 

A hinge has been patented by Mr. 

James W. Whitmore, of Richmond, Va. Its leaves 
have sockets, one of which is fitted to turn and slide up 
and down the other, in combination with a screw fitted 
by a nut in the interior of one socket, and a coupling ap- 
plied to the other socket, so that the door or gate on 
which the hinge is used maybe made. self-closing or 
not as desired. 
A pipe for floorings, ceilings, and other 

building purposes has been patented by Mr. Ferdinand 
Ephraim, of San Francisco, Cal. The invention consists 
of a special construction of iron or other pipes, with a 
longitudinal tongue on one side and a longitudinal 
groove or socket on the other side, whereby any num- 
ber of pipes may be laid parallel and matched or inter- 
locked so as to be self-supporting. 

A stop and waste cock has been patent- 
ed by Mr. Douglas Westervelt, of Chicago, IlL Its con- 
struction is such that the supply and waste ports cannot 
be opened at the same time, and the latter being below 
all other pipes, the service pipe and its mechanism may 
be entirely cleared of water to prevent freezing, the de- 
vice being especially intended to prevent any possible 
escape of sewer gas. 

A method of transferring patterns for 

embroidery has been patented by Mr. Heinrich E. 
Kramer, of Leipsic, Germany. The invention consists 
in a strip or sheet of paper provided with a layer of 
starch, upon which the design is printed in one or more 
colors, the printed matter having a covering of dammar 
or other gum or varnish, so that the pattern with all its 
colors can be easily transferred. 

A chromatic printing machine has been 
patented by Mr. Joseph B. Underwood:, pJFayetteville, 
N. C. This invention provides a novel construction 
whereby,'at£hesama Impression, different colored inks 
may be used on the sheet as desired in different places 
on the form, and the rollers carrying the different color- 
ed inks may be easily adjusted to ink only the places 
desired. 

A breast strap iron ha.8 been patented 

by Mr. Harry Merrymon, of Carbondale, 111. Its design 
is such that with it a much shorter breast strap may be 
used than with common irons with the strap applied in 
the common way, thus effecting economy in leather, 
and the iron is given freedom to slide upon the central 
portion of the strap, so equalizing its wear as to increase 
its durability. 

An ore separator and concentrator has 

been patented by Mr. Ira F. Monell, of Sugar Loaf, Col. 
This invention embodies in one machine concentrators 
which operate in part by concussion, and employ swing- 
ing tables and those in which traveling belts are used to 
facilitate the separation and escape of the tailings, a 
leading object of the invention being to get rid of the 
tailings as fast as they collect. 

A spring bed has been patented by 

Messrs. Luther J. Van Delinder and Amasa W.Nash, 
of Garfield, Iowa. It has a head rest frame in which 
the longitudinal bars are in line with and have a bear- 
ing on the corresponding bars of the main frame, so 
that less strain is thrown on the side braces, ratchets, 
and pawl, the rest being easily manipulated by a single 
attendant, and automatically taking a level position. 

An egg timer has been patented by Mr. 

WiUiam H. Silver, of New York city. It consists of a 
sand glass, with such a support that it may be hung 
upon the wall of a room, or otherwise conveniently 
placed, the glass being'reversible, and on both ends be- 
ing marked by a graduated scale indicating minutesand 
half minutes, and also with letters indicating "hard," 
"soft," "medium," etc, 



A hair clipping machine has been pat- 
ented by Mr. George F. Sack, of New York city. It is 
more particularly designed for horse clipping, and has 
a swiveling connection of the stationary cutting plate 
and certain connection with its gearing of the 'recipro- 
cating plate, giving increased facility for operating the 
machine, and adapting the cutters to work over differ- 
ent parts and in different directions as regards the cut. 

A shaving case has been patented by 

Mr. James H. Flagg, of New York city. It has a main 
compartment for the razor strop and separate compart- 
ments for razor and soap and brush box, arranged upon 
either or both sides of the main compartment, with fiaps 
for closing the several divisions, so that the whole may 
be carried conveniently in a traveling bag or in the 
pocket. 

A weather strip has been patented by 

Mr. William Harrison, of Kingston, Ontario, Canada. 
It is pivoted, and has a bar projecting upward, with a 
spring for pressing the strip and bar downward and 
holding them, a catch on the door frame and a lug on 
the bar, etc., whereby the weather strip is automatically 
raised and locked in place when the door is opened and 
automatically forced down when the door is closed. 
A dip net has been patented by Mr. 

William A. Obenchain, of Bowling Green, Ky. It is 
formed of four rods united at the ends by joints, net- 
ting being secured to the rods^ and there being also sus- 
pension rods with link joints and netting at the lower 
ends of these rods, so that the net will adjust itself 
automatically when resting on the bottom or being 
raised, and can be compactly folded. 

A coffee pot stand has been patented by 

Mr. Joseph Linders, of Winfleld, W. Va. It is so made 
that the coffee pot will be supported thereby above a 
drip pan or trough, the pot being placed upon a tilting 
frame to avoid the trouble and inconvenience of lifting 
the pot when the coffee is being poured, and there being 
provision for keeping the coffee hot by the use of a 
small lamp. 
A nut lock has been patented by Mr. 

John Bare, of Mount Union, Pa. It is for use in con- 
necting sections of railroad rails, and has a T-shaped 
spring bar, with the cross portion designed to bear be- 
neath two nuts of the fish plate, the stem portion having 
a bend or set, with a perforation, the bend allowing the 
stem, when forced down and spiked to the cross tie, to 
exert an elastic tension against the lower sides of the 
nuts. 

A combined scarf ring, band, and col- 
lar stud has been patented by Mr. Henry W. Aberlin, 
of Bayswater, Middlesex Co., Eng. The clasp is made 
in two parts hinged together, with a pin or stem aflSxed 
to its rear side having lateral lugs, with a collar stud 
having a pillar of flattened section, with othernovel 
features, whereby the correct position of the band, ring, 
or clasp, and the necktie, is insured, and there will be 
no danger of loss of either. 

A machine for mending stereotype 

plates has been patented by Mr. Jacob North, of Lin- 
coln, Neb. This invention covers a novel construction 
and arrangement of parts whereby the plate will be 
firmly held while the necessary holes, slots, etc., can be 
conveniently made for the proper connections, so that 
the type will fit snugly, and the projecting parts be 
readily cut off and the plate bushed at each side of the 
inserted type. 

A voltaic battery has been patented by 

Messrs. Desmond G. Fitz- Gerald,of Brixton, Surrey Co., 
Eng., and Thomas J. Jones, of Princes St., Hanover Sq., 
Middlesex Co., Eng. In the negative element, combin- 
ed with the ribnductive support and the depolarizing 
agent, is a waterproof layer containing peroxide of lead 
interposed between the conductive support and the de- 
polarizing agent, and being in contact on one hand with 
the support and on the other hand with the depolariz- 
ing agent. 



K£W BOOKS AND PUBLICATIONS. 

LABRADOR: A SKETCH OF ITS PEOPLES, 
ITS INDUSTRIES, AND ITS NATURAL 

HISTORY. By W. A. Stearns. Bos- 
ton: Lee and Shepard, 1884. 
Labrador is to most people an undiscovered country. 
Such vague impressions as one gains from occasional 
magazine articles are not calculated to induce a desire 
for further Information if it must be gained by personal 
contact. Yet the journey, when made in a comfortable 
armchair at home, by means of Mr. Stearns' book, will 
afford considerable pleasure to those who have a love 
for traveling and like to know what their neighbors are 
doing. The unfavorable impression will scarcely be 
removed, for the bleak headlands and frozen isolation 
are shown to exist in reality. But the people and 
their industries will be found to be shfflciently charac- 
teristic to attract interest. To students of natural 
history, the addition to the area of explored nature 
will prove attractive. 

A Text-Book of Tanning. By Henry 
R. Procter. New York and London: 
. E. & F. N. Spon. 

The writer of this book has had several years' prac- 
tical experience in an English sole leather tannery. 
He has devoted himself more to a consideration of the 
chemical questions involved in tanning than any other 
writer upon the subject, except possibly Professor 
Dussauce, whose book, written some twenty years ago, 
is now out of print; but Mr. Procter has endeavored 
to state his views and the results of his experience in 
such terms as may be readily understood by the aver- 
age tanner. This is no easy task, considering the diffi- 
cult nature of the questions involved. The exact dif- 
ferences between tannins obtained from a variety of 
vegetable substances has never yet been determined, 
and competent chemists often make quite different 
figures as the result of analyses for the quantity of 
tannin in two specimens of the same material. Then, 
too, the amount of tannin in oak and hemlock bark, 
in sumac, and in most other tannin producers, varies 
widely, according to the climate and soil, the age of the 
plant, and the after curing before the tannin is ex- 
tracted. These are all questions directly affecting the 
value of the tanning material, but, this once deter- 
mined, there are yet more Important considerations in- 



volved concerning the reactions which take place in 
the handling of the tan liquor in connection with the 
hide and skin in the manufacture of leather, and 
about which the best tanners, as well as the chemists 
who have studied the question, by no means agree. 
German and Austrian chemists have given a great deal 
of attention to the subject for the past ten years, and 
there are now several technical schools there for the 
education of young tanners in the chemistry of their 
business. There is also an effort on foot among the 
tanners here to employ a chemist to devote himself 
exclusively to such experiments as the trade may call 
upon him for, a circumstance which renders this 
volume especially well timed. In addition to the 
chemical features, however, the book gives a practi- 
cal description of the leather manufacture, more par- 
ticularly as it is carried on in England, and presents 
muny points well worth the attention of American 
tanners. 

Electrolysis. By Hippolyte Fontaine. 
Translated by J. A. Berly. New York 
and London: E. & F. N. Spon. 

This book gives a great deal of valuable information 
relative to the treatment of metals by electricity, in- 
cluding the fullest details yet published of the best 
French practice in nickeling, coppering, gilding, sil- 
vering, and the refining of metals and treatment of ores. 
The department of electroplating is presented with 
great thoroughness, with illustrations of representative 
establishments and descriptions in detail of the appli- 
ances. In mentioning the fact that, in silver plating, 
the Messrs. Elkington, of England, and Christofle, of 
France,1 have long had a kind of monopoly of the busi- 
ness, the author says that *'tliere are not more than 
ten factories in Paris where the silver plating business 
is conducted on a really industrial footing; the small 
installations do not succeed." It is stated that the 
Messrs. Christofle annually deposit more than 6,000 
kilogrammes of silver (equal to 13,227 pounds avoir- 
dupois) the average thickness of the deposit equaling 
300 grammes (10^ ounces avoirdupois) per square 
meter. The description of the electrical refining of cop- 
per and lead includes explanations of the work done 
at establishments at Hamburg, Frankfort, Marseilles, 
Birmingham, England, and other places where the 
work has been done on a large scale. 
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The charge for Insertion under this head is One Dollar 
a line for each insertion ; about eight words to a line. 
Advertisements must be received at publication office 
as early as Thursday jnorning to appear in next issue. 



Money Mak&rs 
Don't let golden opportunities pass unimproved ; there 
are times In the lives of men when more money can be 
made rapidly and eabily than otherwise can be earned 
by years of labor. Write Hallett & Co., Portland, Maine, 
who will send you free full particulars about work that 
you can do, and live at home, at a prpflt of at least from 
$5 to $25 daily. Some have made over $50 in a single day. 
All is new. You are started free. Capital not required. 
Either sex; all ages. 

Second-hand Engine and Speed Lathes. Send for 
list to P. O. box 1,700, Boston, Mass. 

Order our elegant Keyless Locks for your fine doors. 
Circular free. Lexington Mfg. Co.. Lexington, Ky. 

Mechanical Stoking saves 35 per cent in cost of steam. 
Address Brightman Stoker Co., Cleveland, O. 

For Sale.— Six inch Telescope, equatorial, mounted. 
John Hammes, Keokuk, Iowa. 

The Socialist, a monthly magazine. Is addressed to 
progressive men, who are not the slaves of old ideas. 
Specimen copy gratis. Address Socialist, 907 Walnut 
Street, Philadelphia. 

Wanted.— A working millwright able to draught and 
plan mill, water, and machine work. To a man not 
afraid of work, and of good ability and high moral char- 
acter, a desirable situation is open. No others need ap- 
ply. Best of references required. Address Geo. T. 
McLauthlin & Co., 120 Fulton St., Boston. 

Wanted as a partner in a lucrative business, a young 
man (unmarried), with a capital of $3,000, that thoroughly 
understands both watch repairing and photographing. 
Will guarantee an income of $1,500 per annum. Must 
furnish the best of references. For further information 
please address *' H," P. O. box 773, New York. 

Inventors having patents of merit for sale, address 
Chas. Babson, Jr., 24 Congress St., Boston, Mass. 

C. E. Billings' Patent Surface Gauge. Drop Forgings. 
Billings & Spencer Co., Hartford, Conn. 

For Sale or on Royalty.— The patent on Lock No. 
331,995. Address W. G. Mumma, Warrensburg, Mo. 

The Civil Servia Reformers 
say their object is simply to retain good men in oflSce 
when you find them. This theory may be safely applied 
to the treatment of the human system by means of 
medicine. Those who have once tried Dr. Pierce's 
"Golden Medical Discovery "for scrofulous swellings 
and sores, loss of flesh and appetite, weak lungs, spitting 
of blood, and consumption, will apply to it the real prin- 
ciple of Civil Service Reform, and "hold fast to that 
which is good." 

Modern Machine Tools a specialty. Abbe Bolt Forg- 
ing Machines, Power Hammers, Lathes, Planers, Drills, 
Shapers. Send for estimates. Forsaith M. Co., Man- 
chester, N. H. 

Geo. E. Lloyd & Co., Electrotype and Stereotype Ma- 
chinery, Folding Machines, etc. Send for- catalogue. 
Chicago, 111. 

Nickel Plating.— Sole manufacturers cast nickel an- 
odes, pure nickel salts, polishing compositions, etc. $100 
"JUittle Wonder." A perfect Electro Plating Machine. 
Sole manufacturers of the new Dip Lacquer Kristaline. 
Complete'fi'utflt for plating, etc. Hanson, Van Winkle & 
Co., Newark, N. J., and 92 and 94 Liberty, St., New Yort. 

Grimshaw.— Steam Engme Catechism. A series of 
thoroughly Practical Questions and Answers arranged 
so as to give to a Young Engineer just the information 
required to fit him for properly running an engine. By 
Robert Grimshaw. 18mo, cloth, $1.00. For sale by 
Munn & Co., o'>l Broadway. N. Y. 

Shafting, Couplings, Hangers, Pulleys. Edison Shafting 
Mfg. Co.,86Goerck St., N.Y. Send for catalogue and prices. 

Iron Planer, Lathe, Drill, and other machine tools of 
modern design. New Haven Mfg. Co., Nejr Haven, Conn 
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Rubber Hose, Linen Hose, Rubber Sheet Packing, 
Empire Gum Core Packing, and all other kinds of steam 
packing. Greene, Tweed & Co., New York. 

The Knowles Steam Pump Works, 44 Washington 
St., Boston, and 93 Liberty St., New York, have just is- 
sued a new catalogue, in which are many new and im- 
proved forms of Pumping Machinery of the single and 
duplex, steam and power type. This catalogue will be 
mailed free of charge on application. 

HaswelVs Migineer's Focket-Book. By Charles H. 
Haswell, Civil, Marine, und Mechanical Engineer. Giv- 
ing Tables, Rules, and Formulas pertaining to Mechan- 
ics, Mathematics, and Physics, Architecture, Masonry, 
Steam Vessels, Mills. Limes, Mortars, Cements, etc. 900 
pages, leather, pocket-book form, $4.00. For sale by 
Munn & Co., 361 Broadway. New York. 
AirCorapressors, Rock Drills. J. Clayton, 43 Dey st, 

Machinery for Light Manufacturing, on hand and 

built- to order. E. E. Garvin & Co., 139 Center St., N. Y. 

Send for Monthly Machinery List 

to the George Place Machinery Company, 

121 Chambers and 103 Reade Streets, New Yoik. 

Presses & Dies. Ferracute Mach. Co., Bridgeton, N. J. 

If an invention has not been patented in the United 
States for more than one year, it may still be patented in 
Canada. Cost for Canadian patent, $40. Various other 
foreign patents may also be obtained. For instructions 
address Munn & Co., Scientific American patent 
agency, 361 Broadway, New York. 

Supplement Catalogue.— Persons in pursuit of infor- 
mation of any special engineering, mechanical, or scien- 
tiflc subject, can haye catalogue of contents of the Sci- 
entific American Supplement sent to them free. 
The Supplement contains lengthy articles embracing 
the whole range of engineering, mechanics, and physical 
science. Address Munn & Co., Publishers, New York. 

Guild & Garrison's Steam Pump Works, Brooklyn, 
N. Y. Steam Pumping Machinery of every description. 
Send for catalogue. 

Send for catalogue of Scientific Books for sale by 
Munn & Co.. 3fll Broadway, N. Y. Free on application. 

Wood WorkingMachinery. Full line. Williamsport 
Machine Co., " Limited," 110 W. 3d St., Williamsport. Pa. 

Curtis Pressure Regulator and Steam Trap. See p. 350. 

Woodw'kg. Mch'y, Engines, and Boilers. Most com- 
plete stock in U. S. Prices to meet times. Forsaith M. 
Co., Manchester, N. H. 

Bradley's improved Cushioned Helve Hammer. New 
design. Sizes. 25 to 500 lb. Bradley & Co., Syracuse, N. Y. 

New Portable and Stationary Centering Chucks for 
rapid centering. Send for price list to Cushman Chuck 
Co., Hartford, Conn. 

Cyclone Steam Flue Cleaners are the best. Crescent 
Mfg. Co., Cleveland, O. 

Curtis Pressure Regulator for Steam Heating Appa- 
ratus, Waterworks, etc. Curtis Regulator Works, Bos- 
ton, Mass. 

Friction Clutch Pulleys. D. Frisbie & Co., Phila. 

Tight and Slack Barrel Machinery a specialty. John 
Greenwood & Co., Rochester, N.Y. See illus. adv., p. 414. 

English tanned Walrus Leather, Sea Lion, Oak, and 
Bull Neck Leather for Polishing. Greene, Tweed & Co., 
New York. 

Magic Lanterns ajjd Stereopticons of all kinds and 
prices. Views illustrating every subject for public ex- 
hibitions, Sunday schools, colleges, and home entertain- 
ment. 136 page illustrated catalogue free. McAllister, 
Manufacturing Optician, 49 Nassau St., New York. 

The "Improved Green Engine," Automatic Gut-ofE. 
Providence Steam Engine Co.. R. 1., Sole Builders. 

Seam and Looping Machines, patent Burr Wheels 
Brushing Machines. Tubbs & Humphreys, Cohoes, N. Y. 

Pattern and Brand Letters, Steel Punch Letters. 
Vanderburgh, Welis & Co., 110 Fulton St.. New York. 

Astronomical Telescopes, from 6" to largest size. Ob- 
servatory Domes, all sizes. Warner & Swasey, Cleve- 
land, O. ■ 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters, 
or no attention will be paid thereto. This is for our 
information, and not for publication. 

References to former articles or answers should 
give date of paper and page or number of question. 

Inquiries not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all, either by letter 
or in this department, each must take his turn. 

Special Written luf'ormation on matters of 
personal rather than general interest, cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Price 10 cents each. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(1) E. D. M. writes: I have two tele- 
graph instruments on same line, one 20 ohms resistance 
the other 6; why won't they work? Which is the best 
kiml of battery to use on a short indoors line? In 
electrotyping with plaster of Paris, is any preparation 
put on the type or on the plaster, and is the common 
(commercial) plaster used ? To what consistency should 
the plaster be mixed before pouring upon the type? 
Is crude or vulcanized rubber used in making rubber 
stamps? A. You can make your telegraphic instru- 
ments work by using sufficient battery power; but you 
would secure better results, with less battery, by mak- 
ing the resistance of your two instruments alike.— The 
gravity battery is undoubtedly the best for your pur- 
pose.-:— For moulds for electrotyping you should use the 
finest plaster of Paris; i; is generally mixed up to about 
the consistency of cream. The mould requires no pre- 
paration other than drying. —The best rubber stamps 
are made by pressing vuloanizable rubber in moulds, 
and vulcanizing the rubber while in the mould. 

(3) H. Gr. S. — It is entirely impossible to 

furnish an estimate of the value of a patent. It often 
happens that a patent which seemingly has no value 
whatever brings a large price; and, on the other hand, 
a patent which appears to have great value proves to 
be profitless. Itis almost entirely a question of man- 
agement. 



(8) O. H. H.— Bath tubs are made of 

tinned copper, and cannot be retinned. Electroplating 
is not practicable, and would last but a very short time 
if done. The New York practice is to reline the tub 
with tinned copper or buy a new tub. We consider 
the latter the cheaper. 

(4) E. F. M. asks what black lead is 

mixed with to make crucibles. A. Fine clay in quan- 
tity as small as will allow the black lead to be worked 
on a wheel. Clay and black lead should be ground to- 
gether^ 

iS) W. K. asks: What substance could 

Jife used torender wax (for artificial flowers, etc.) plia- 
ble in a cold temperature without altering its white- 
ness? A. Mix with a small quantity of the oil of 
sweet almonds. 

(6) H. C. P. asks how to make the 

enamel that is used on brass signs to fill up the letters 
that are cut in. A. Mix asphaltum, brown japan, and 
lampblack into a putty-like mass, and then fill in the 
spaces, and finally clean the edges with turpentine. 

(7) J. W.— Most of the alum now sold 

in this country is made artificially. If a good supply 
of proper quality could be obtained, it would be mar- 
ketable. Alum is worth about 2 cents per pound. 

(8) H. S. Gr. asks: How do seedsmen ex- 
tract seed from tomatoes, and whether any expensive 
or complicated machinery is required? A. The toma- 
toes are mashed or broken in a tub or other recepta- 
cle, and allowed to stand for a day or two until a slight 
fermentation has taken place. When this occurs, the 
seeds can readily be washed out. They may also be 
saved, when the flesh of the tomatoes is used for can- 
ning, by being shaken out after the tomatoes are cut 
open. The seeds are then scoured by being passed be- 
tween two large circular brushes running in opposite di- 
riictions. 

(9) K. C. writes: We have here a moun- 
tain of plaster and a good many acres of alkali soil. 
Can this plaster be ground and applied in its raw state 
to this soil with any benefit, or must it be first burnt 
and ground before applying? A. It depends upon the 
character of the soil and also upon the variety of crops 
that it is desired to raise. Burn and grind before 
using. 2. Is the ordinary farm plaster advertised at 
the East burnt and ground? A. It is. 

(10) E. V". B. asks: 1. Can a polyopti- 

con be constructed by which -a cabinet photo or other 
like opaque object can be enlarged (with coal oil 
light) to life size, and a clear-cut image produced, to 
trace with crayon? A. We think the light of an oil 
lamp will be insufficient for enlarging pictures in the 
manner proposed. Better take a negative of the pho- 
tograph, and enlarge it by means of an oxyhydrogen 
lantern. 2. Would the same lenses be suitable for a 
draughtsman's camera? A. Probably the lenses of a 
polyopticon will answer for a draughtsman's camera. 
3. What would be the proper dimensions, etc., and best 
method of constructing the polyopticon, and where can 
the proper lenses be procured at reasonable figures? 
A. See Supplement catalogue, which we send you, for 
mention of articles on the subject. Any of the opti- 
cians who advertise in our columns could furnish you 
with lenses, etc. 

(11) B. D.— The floating specks before 

the eyes, of which you speak, give in some cases indi- 
cations of serious trouble; but in by far the greater 
number they are not of special moment. Nothing but 
an actual and careful examination by a skilled phy- 
sician can tell to which class your case belongs. To 
follow directions given by any one else wpuld be, not 
foolishess, but madness. Never trifle with the eyes. 
One general remark maybe safely made— if the eye- 
sight be unimpaired, the probability is that the specks 
are produced by nervous derangement only, and may 
be disregarded. 

(12) N. S. McC— General Winfield Scott 

died at West Point, N. Y., May 29, 1866. 

(13) E. P. A.— To solder cast iron, gal- 
vanize the pieces and then flush tin into the joint. Hy- 
drochloric acid, zinc, and sal ammoniac is the proper 
soldering acid; put water with it to make it less of- 
fensive. It will bear diluting for most purposes. 

(14) L. L. — Surveys are made by all re- 
putable surveyors in reference to the true meridian. 
Maps for record have the variation of the compass 
for the date of the survey marked upon them, and 
deeds, if properly written, should accord with the 
map, or the angles should refer to the true meridian. 
Every resurvey by compass should have the variation 
of the magnetic needle for its date corrected by 
the vernier upon the compass. If there is no ver- 
nier, then each compass run must be corrected 
arithmetically from the record of the field book. 

(15) P. F. C. — There is no way known 

to us for removing the spots from a brass chandelier but 
refinishing. They may be scraped bright and lacquered, 
but there will still be spots when compared with the 
regular finish. 

(16) Gr. Gr. P. asks: What is the best 

method of stenography in existence ? A. Most steno- 
graphers think the system they have studied the best. 
The Graham, Munson, and Pitman systems are all 
largely used, and the Burnz system, a sort of phonetic 
simplifying of one of the other more elaborate systems, 
is also now much used; but to acquire the facility 
necessary to report a fast speaker requires close ap- 
plication and constant practice for years. 

(17) T. H. De S. asks: Will it injure a 
tin roof or sheet iron to coat it with tar made from 
pitch pine?— Please explain what becomes of the quan- 
tity of water with which cement (hydraulic) is mixed 
when it sets rapidly. State the chemical change. A. 
Tar from pine and coal tar from gas works are both in 
univeral use for painting ironwork. In Scientific 
American Supplement, No. 386, you will find an in- 
teresting paper on the manufacture and composition 
of Portland cement. The setting of the cement is due 
to the formation of a hydrate of lime, alumina, and 
silica, a definite chemical compound, which, when 
formed, resists further action of water. 



(18) A. C. D.— There are a great many 

receipts afloat for tempering baths, but the best results 
are from a thorough knowledge of the heat required 
by the steel, and proper method of dipping to get the 
best effect. Plain water is used in most of the shops. 
A little salt, acid, and a variety of chemicals have 
been suggested by experimenters to give the water a bet- 
ter hold on metallic surface in hardening. Such addi- 
tions may allow of hardening at a trifling lower tem- 
perature, or at a given heat make the article a trifle 
harder. Still, our best workmen conflne themselves 
to pure water, salt water, and good oil, for hardening 
the various kinds of steel articles and tools. Borax 
heated to evaporate its water and pulverized, with one- 
tenth sal ammoniac, is ths best we know of for welding 
steel. Yonr pulley should be 50 inches in diameter. 

(19) C. D. asks a recipe for some mate- 
rial to put in the seams of a boat which are almost too 
large for oakum. Also a good paint to paint the hull 
and bottom? A. We know of nothing better than 
strips of wood fitted and driven into the seams, with 
hot pitch. Paint with linseed oil and plumbago or 
lampblack for priming, and a second coat of any de- 
sired color. 

(20) F. M. F. asks the best way to get 

the gold out of rags used in a bindery? A. Burn the 
rags, collect the ashes, and treat them for gold by the 
usual method of assayers, i.e., fusing with lead, and 
cupeling lead button. 

(21) W. S. asks how to make a powerful 

spark coil, not an induction coil, to be used principally 
for lighting by electricity. I should prefer to have 
one of good strength, as I will probably use it for 
other purposes also. I do not exactly know the pro- 
per proportions for winding, the size of wire for the 
core, and also the outside wire. A. For full instructions 
on the construction of an induction coil, consult Sup- 
plement, No. 160. If you do not desire it for giving 
sparks, you might omit the condenser. 

(22) J. McV. asks how to polish common 

cow's horns, and gives them a fine gloss for fancy work? 
A. First scrape withglass to take ofEany roughness, then 
grind some pumicestone to powder, and with a piece of 
cloth wetted and dipped in the powder rub them until 
a smooth finish is obtained. Next polish with rotten- 
stone and linseed oil, and finish with dry flour and a 
piece of clean linen rag. The more rubbing with the 
stone and oil, the better the finish. 

(23) W. M. D. asks where the third man 
should be placed, so that three men will carry an equal 
weight of a bar 15 feet long, the other two being 
placed at the ends. A. One man in center and one man 
2J^ feet from each end. 

(24) Fidelis asks: 1. If there is any 

cheap way to distill water for home use? A. Water 
that is first filtered and then boiledis comparatively pure. 
For the distillation of water a retort and worm are ne- 
cessary. 3. How walnut water, for the hair can be 
made? A. See " Walnut Hair Dye," Scientific Ame- 
rican for Oct. 24, 1885. 3. Whether hard or soft water 
is best for cleaning one's teeth and washing one's hair? 
A. Preference is generally given to soft water for the 
purposes mentioned. 

(25) H. C. H. asks: What will take 

grease or oil out of a granite door step? A. Make a 
strong lye of pearlashes and soft water, and add as 
much unslaked lime as it will take up; stir it together 
and then let it settle a few minutes; bottle it and stop 
close; have ready some water to dilute it when used, 
and scour the part with it. 

(26) J. B. F. asks for the best method 

of reducing rubber gum to a liquid state. I have used 
naphtha, but the result seems to be rather slow. A. 
Rubber is also soluble in ether, chloroform, coal tar 
benzol, and carbon disulphide. See " Solvents for Rub- 
ber," Scientific American Supplement, No. 247.' 

(27) J. T. R. asks for the correct formula 

for making a particular "Pearline,"a washing com- 
pound? A. It is considered to be an impure potassium 
carbonate or pearlash preparation. An exact analysis 
of it would cost about $25, depending upon exactly 
what information is desired, %. e., the percentage of 
pearlash alone would cost $10. 

(28) T. M. D. writes: Please forward me 

pamphlets which treat about taking out patents, also 
your pamphlet giving information of foreign patent 
laws. Please send me your Supplement Catalogue, also 
your list of scientific books you have for sale. Will 
you please answer me the following questions through 
the correspondent's column of the Scientific Ameri- 
can? What will best remove rust from steel? How 
can you prevent steel from rusting? What is the tough- 
est and most elastic wood obtainable in this country? 
A. You may remove rust by dipping the articles in a 
bath^of hydrochloric acid Ipart, water 4 parts. A far 
better process is to polish off the rust with flour emery 
or emery paper, and then wipe the surface with a solu- 
tion of parafflne in naphtha or turpentine.— Much de- 
pends upon the nature of the articles that are required 
to be protected from rust. White lead paint thinned 
with kerosene or lard oil is much used on machinery. 
Machinery for transportation is painted with white lead 
or tallow.— Heart hickory and lancewood are the tough- 
est and most elastic woods that we know of. 
(39) F. A. T. asks: 1. What causes the 

current in the Straits of Gibraltar, and is there an out- 
ward current? A. The revolution of the earth is sup- 
posed to cause the flow of currents in the ocean and the 
great seas. The Mediterranean Sea is under the same in- 
fluence,and furnishes several currents out and in through 
the Straits of Gibraltar. There is an inward surface 
current and an outward undercurrent, causing other 
local currents or eddies formed by the impinging of the 
great currents. 2. What materials and how used to polish 
shirt bosoms? A. Use a polishing iron,and boil a small 
piece of parafline with the starch, 3. What is the title, 
and where can I obtain a book giving the manners and 
customs of the people from Adam to the present? A. 
You will require many books, among which may be 
mentioned: The Bible ; Andrews, The 18th Century, 
Manners and Customs; John Lord's Works; Lacroix, 
Manners, Customs, and Dress during the Middle Ages; 
the histories of Rome, Greece, etc. 



INDEX OF INVENTIONS 
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[See note at end of list about copies of these patents.] 



Air compressor, Iiydraulic, J. B. Erwin 3^,208 

Air for furnaces and otlier purposes, apparatus 

for drying, C. Cochrane 333,395 

Alarm. See Low water alarm. 

Asbestus board, felt, or paper witli other flexible 

material, combination of, F. Line 33.3,138 

Auger, G. P. Stearns ,. 3.'i3,170 

Automatic lubricator, J. E. Fletcher 333,404 

Awning, R.J. Powell 333,479 

Baking apparatus, E. Jaeger 33;:i,239 

Ballot box, registering and canceling, Munroe & 

Sullivan 383,146 

Balls, machine for making, W. Hillman S33„-iUi 

Bar. See Plater's bar. 

Bath, J. H. Crocker 333.200 

Battery. See Voltaic battery. 

Bed bottom, spring, A. F. Purefoy 333,262 

Bed lounge, W. Redden 333,424 

Bed, spring, J. F. Durr 333,110 

Bed, spring, Van Delinder & Nash ,33S,.363 

Bedstead brace, Durham & Alexander ;J3;f,46.^ 

Bedstead frame, R. R. Pease 333,329 

Beehive, J. M. Shuck 3S.),168 

Belt coupling, G. Minch , 333,432 

Bicycle, T. B. Jeflery 833,128 

Billiard chalk holder, K. S. Jones 333,230 

Bits, counterboring attachment for, B. F. Lind- 

sey 833.418 

Blind retaining way strip for windows, H. B. Wil- 
ier 833,185 

Blind wiring machine, Maher & Greaney 83.i,241 

Boat, W. L. Casaday 838,391 

Boiler. See Steam boiler. 

Boiler furnace, L. Stevens 383,429 

Boiler furnace, steam, L. Stevens 333,430 

Bookcase, T. J. Fisher 333,210 

Book, sales, J. R.Carter 333,390 

Box. See Ballot box. Button fastener packing 

box. Fare box. Horseshoer's box. 
Brace. See Bedstead brace. 
Brake. See Car brake. Wagon brake. 

Breast strap iron, H. Merrymon 333,320 

Brick machine, V. Doriot 333,288 

Bronzing and dusting machine, Emmerich & Von- 

derlehr 333,207 

Buckle, Parmerlee & Swift 33.3.327 

Burning liquid fuel, apparatus for, F. Lane 333,311 

Bustle, J. Schulte 33.3,260 

Butter worker, E. Krueger 8,33,309 

Button, H., Fils, & G. Rouze 338,482 

Button fastener, C. Erlanger 883,400 

Button fastener packing box, F. H. Richards 338,159 

Button fasteners, instrument for handling, F. H. 

Richards 333,160 

Button or stud, B . R. Procter 383,166 

Button setting instrument. W. M. Hazel ,. 333,411 

Cable grip, L. B. White 333,374 

Cable ways, cleaning, T. ]>. Johnson 333,806 

Calendering rolls, entering guide for, M. H. 

Cram 333,283 

Can. See Sheet metal can. 

Can and ejector, combined, O. P. Pell 333,250 

Can opener, C. W. Acker 333,190 

Canister, sheet metal, J. H. Preater 3.33.423 

Car brake and starter, W. M. Cass 333,109 

Car bumper, N. P. Cowell 333,447 

Car coupling, J. C. Blocher .883,489 

Car coupling, E. P. O'Haver 3.33,147 

Car coupling, D. Powell 333,164 

Car coupling, ^. C. Reed 33.3,253 

Car coupling, D. J. Summers 338,172 

Car coupling, F. J. Taagart 333,357 

Car curtain, open, O. Tufts 333,176 

Car starter and brake, B. Werner 333,.367 

Car, stock. G. Armstrong 383,378 

Car, street, M. A. Cutter 333.450 

Car, street, C.J.Reynolds 333,158 

Carriage and cradle, combined baby, A. Abel 383,189 

Carrier. See Cash carrier. B'ence wire carrier. 
Case. See Book case. Shaving case. 

Cash carrier, pneumatic. W. G. Davis 333,113 

Cash carrier, pneumatic, Davis & Hinman 333,397 

Castings from wrought iron and steel by adding 

aluminum, manufacturing, C. G. Wittenstrom 383,373 
Cement, manufacture of Portland, J. M. Willcox.. 333,370 

Centricycle or bicycle, T. Crispin 333,448 

Centrifugal reel, C. O. Dost 3,13,398 

Chain for wagons, tongue. W. P. Brown 3S3,.'i80 

Chair. See Convertible chair. Folding chair. 

Chair, F. Chichester 338,393 

Chenille cutting machine, W. Mcllwain 333,819 

Chopper. See Meat chopper. 

Churn, E. C. Taylor 333,3.'J8 

Churn motor, D. C. & H. P. Camp 333,;«8 

Clamp. See Fishing reel clamp. 

Clarifying and evaporating pan, C. M. Schwarz 333,166 

Clipping machine, hair, G. F. Sack 8a8,8iO 

Clock pendulum protector, L. Erikson 388,120 

Clock setting device, electric, J. F. Kettell.333,132, 338,1.13 

Clothes wringer. W. Bulkeley 333,107 

Clutch, friction, W. p. McDonald 38.8,143 

Coal handling apparatus, locking device for, W. S. 

m Bogle 338,278 

Coating handles, etc., B. Kipper 333,469 

Cock, stop and waste, D.JWestervelt 3:J3,368 

Coffee mill, E. H. & C. Morgan 333,243 

Coffee pot, P. A. Covington 33.^,282 

Coffee pot stand. J. Linders 338,316 

Coffin, J. 1'. Richards 383,255 

Comb. See Curry comb. 

Comb for warping and beaming machines, T. C. 

Bntwistle...., 3;)3,399 

Commode, F. Mink !i&3,321 

Conductor, B. Clark 383,111 

Convertible chair and velocipede, W. Holden 3.33,414 

Conveyer apparatus, H. Smith 3.33,.852 

Copyin^;rnachine, letter, J. F. Lash 3^3,312 

Corn shock compressor, J. B. Hughes 383.304 

Cotton gin, O. T. Bugg 333,387 

Cotton or hay press, L. L. Taylor 883,369 

Coupling. See Belt coupling. Car coupling. Pipe 

coupling. Thill coupling. .Whiffletree coup- 
ling. 

Cuff adjuster. L. A. Stillwagon 833,485 

Cuff retainer, J. M. Hawley .'i33,29r 

Cultivator, Ij. C. Chamberlin 333,280 

Cultivator, W. H. Hunter a">3,J2? 
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333,163 
333,451 
333,476 

333.408 

33S,1U 
333,441 
333,405 
3^3,281 

333,295 

333,217 
333,463 
333,157 
333,150 
333,347 



333.203 
333,100 
33.3,350 
333,174 
333,110 
aJ3,394 
333,456 



333.468 



333,308 



Cultivator. H. H. Sater 

Curry comb, A. C. Decker 

Curtain pole joint, J. Munger 

Curtain and material therefor, flexible, H. S. 
Hale 

Cutter. See Glass cutter. 

DittcMne and tile laying machine, J. T. Dougine.. 

Ditching machine, P. Brolin '. 

Door check, W. E. Gard 

Doors, adjustable stop for sliding, J. B. Chase 

Dovetailing machines, automatic switch for, C. 
Garff 

Drier. See Fruit drier. Grain drier. 

Dust arrester. W. Haeenberg 

Dust collector, N. W. Holt 

Dye vat attachment, W. H. Rankin 

Dynamite, Pehniman &'Schrader 333,149, 

Dynamite, J. C. Schrader 333,346, 

Dynamite and making the same, J. C. Schrader. . . 

Basel, D. Dick 

Egg preserver, rotary, G. W. Baumgartner 

Egg timer, W. H. Silver 

Electric machine, dynamo, W.Thomson 

Electrical conductor, E. Clark 

Electrical conductor, Clark & Richards 

Elevating and carrying apparatus, J. S. Ford 

Elevator. See Hod elevator. 

Elevator, M. N. Hutchinson 

Embroidery, etc.. transferring patterns for, H. E. 
Kramer 

Engine. See Gas engine. Traction engine. 

Engine bed plate, R. Scheidler 

Explosive compouiid, R. S. Penniman 

Explosive compound, J. C. Schrader 

Explosive compounds, making, J. C. Schrader 

Explosive, gelatinated, Penniman & Schrader 

Extension table, G. Schmitt 

Fabric. See Woven fabric. 

Fabric turfing implement, G. H. Baker 

Fan, J. M. Seymour 

Fare box, TjanUgrane & Willis 

Faucet, T . Long 

Feed water heater and purifier. W. W. Tyler 

Fence, portable, H. W. Butterfleld 

Fence wire carrier and stretcher, J. E. Black- 
more 

Fencing, register for measuring wire, S. D. Lind- 
say 

Fertilizer distributer, L. C. Stalmaker 

Fertilizer distributer and stalk breaker, combined, 

J. Y. & A. Savage 

File cutting machine, J. F. French 

Filter, H. Roeske 

Fire alarm signal, Keenan & Wilson 

Firearm, magazine, P. Kerrin 

Firearm safety stop, J. C. Kelton 

Fire escape, J. W. Wetmore 

Fire extinguisher, chemical, T. G. Turner 

Fire extinguishing apparatus, automatic, D. C. 

Stillson 

Fishing reel clamp, J. Kopf 

Flouring mill feeder. Smith & Heck 

Fluid piston meter, H. M. Bartlett 

Fly book, C. G. Levison 

Fly book for anglers, M. Bray 

Folding chair, P. P. Achenbach 

Forging machine, H. St. Lawrence 

Fruit drier, J. J. Wolfe 

Furnace. See Boiler furnace. Hot air furnace. 

Retort furnace. ^ 

Furnaces, feeding coal to, R. W. O. Rehmenklau.. 
Gas burner safety attachment, Grimm & Faucher 

Gas distributing pipfe, W. F. Smith 

Gas engine, D. S. Began 333,336 

Gas, system for the distribution of, W. A. Hoeve- 

ler 333,462 

Gate. See Railway gate. Railway crossing 
gate. 

Gear wheel teeth, cutting, A. Swasey 333,488 

Glass, decorating or ornamenting, B. E. Foster.... 
Glass from the flattening wheel through the an- 
nealing arch or tunnel, device for conveying 

sheets of, P. Pteifer , 

Glass tube cutter, S. G. Lawson 

Governor, steam engine, J . Kaiser 

Grain drier, S. E. Worrell 

Grain scourer, J. McGill 

Grate, fireplace, W. R. Belding 

Grenade, J. L. Ely 

Grinding machine, E. H. Parks 

Grinding or crushing mill, T. H. Carlin 

Guard. See Washboard guard. 

Hammock, A. L. Adams 

Handle. See Tool handle. 

Harness, Tourgee & .lennings 

Harrow, W. W. Beard 

Harvester. C. Grattan 

Hay rake and tedder, combined horse, Wallis & 

Smith 

Hay tedder, J. F. Piatt 

Heater. See Feed water heater. 

Hektograph gauge, F. M. Dunbar 

Hinge, J. W. Whitmore 

Hitch, safety harness. M. Gates 

Hod elevator, F. W. Keys 

Hoe and chopper, cotton, Irisley & Dunten 

Hoist, coal, W. S. Cherry 

Holder. See Billiard chalk holder. 

Horse check, automatic, M. Medart 

Horse power, L. R. Jones 

Horse rake, W. H. Hall 

Horseshoe nail, J. A. Coleman , 

Horseshoer's box, J. Gibbs 

Hose bridge, J. Kurz 

Hot air furnace, H. Robinson 

Incubators, automatic heat regulator for, E. W. 

Andrews 

Jar protector and sealer, M. V. B. Euans 

Joint. See Curtain pole .ioint. 

Key seat and gear cutting machine, M. Morton.... 

Kitchen cabinet, W. D. Newlin 

Knife. See Pocket knife. 

Knitting machine, E. R. Branson 

l^amp. Lempereur & Bernard 

Lamp, carriage, C. F. Waldron 

Lamp, central draught, F. Rhind 

Lamp, incandescent electric, A. Harding 

Lamp regulator, electric arc, J. Cain 

Lamp, vapor burning, A. M. Southard 

Leather rolling machine, E. E. Church 

I-etter for signs, E. H. Howard 

Lock and latch combined, G. E. Bower 

Lock face plate, G. Vol! . 

Locomotive engine bearing, J. Willis 

Locomotive Are boxes, arch for, G. W. Cushing... 

Loom picker staff check, J. C. Potter 

Loom shuttle, A. E. P. Martyn 

Low water alarm for steam boilers, A. Kerr 

Lubricator. See Automatic lubricator. 

Mainspring winder, H. H. Pulver 

Map and chart standard, J. S. Fox 

Meatchopper, A. B. Baam 

Mechanical movement, P. A. Myers 



33:j,.'}42 
333,152 
333,344 
333,345 
333,151 
333,341 

333.379 
333,349 
3a3,233 
333,139 
333.489 
a33,279 

333,277 

333.137 
333,263 

a33,164 
333,458 
333,481 
&33,131 
333,307 
333,416 
33:^,182 
a33.177 

333.171 
333,232 
333,351 
aS3,099 
333,239 
333,384 
333,273 
3a3,486 
333,435 



3a3,337 
333.215 
333,353 



333,457 



333,331 
333,235 
333,130 
333.188 
333,420 
333,382 
333.117 
33;i,478 
333,389 



333,377 



333,175 
333,193 
333,124 



333,153 

333,115 
333,375 
333.406 
3a3.134 
333,305 
333,195 



338,421 
333,415 
333.218 
333.396 
333.2J3 
333,310 
833,425 

833,097 
333,455 

383,324 
833,245 

333,102 
333,287 
333.36.5 
333,838 
333,219 
833,194 
383.354 
333,196 
333.303 
333,440 
333.431 
838,269 
333,202 
332,382 
333.317 
333,231 

833.251 
3S3,2U 



Mechanical movement, G. R. Peare 

Medical compound, C. J. Ulrici 

Metal blanks, machine for drilling, Grout & Bow- 
ers. . 

Metallic plate joints, fusing, Wilson & Steuart. . . . 

Meter See Fluid piston meter. 

Mill. See Coffee mill. Rolling raiil. 

Mining tool, J. J. Lloyd 

Mirror, decorated, Utley & Bowen 

Mitten and gloves, manufacture of felted, D. 
Beatty 

Mop Cloth, E. F. Wilson 

Moth trap and tree protector, coddling, G. W. 
Thissell. 

Motion, device for converting, J. C. Potts 

Motion, device for converting, F. H. Richards.... 

Motion, mechanism for converting, O. B. 
Howe 

Motor. See Churn motor. 

Mowing machine, lawn, F. M. Waters 

Nail. See Horseshoe nail. 

Nail machine, L. Bradford, 2d 

Nail making machine. King & Lester 

Net, dip, W. A. Obenchain 

Nut lock, J. Bare 

Nut lock, J. M. Fry 

Nut lock, E. R.Procter 

Nut lock, J. B. Ursbruck 

Oiler, bench, J. H. Stone 

Oils, apparatus for chilling parafline and other, T. 

D. Fairfield etal 

Ore separator and concentrator, I. F. Monell 

Ores, phosphates, etc.. machine for crushing, W. 

C. Bibb 

Ornamenting surfaces, F. Rudolph 

Paint, mixed, J. Stackhouse 

Pan. See Clarifying and evaporating pan. 

Paper box, B. Osborn 

Paper, manufacture of blotting, C. S. Murch 

Paper pulp digester, Bremaker & Zier, Sr 

Paper, straw, or pasteboard, composition of mat- 
ter for coating boxes made from, D. Pepper. . . 

Paper, wrapping and toilet, S. Wheeler 

Pen fountain attachment. E. A. Brandenburg 

Photographic sheet, multiple, O. L. Hulbert 

Photography, preparing surfaces for printing by, 
Kuukler & Brunner 

Pile steaming apparatus, J. Dolbeer 

Piles, hood or cap for, W. T. Casgrain 

Pipe. See Gas distributing pipe. 

Pipe coupling, W. A. Hoeveler 

Pipe coupling, gas, J. Busha 

Pipe coupling, gas, W. A . Hoeveler 

Pipe for floorings, ceilings, and other building 
purposes, F. Ephraim 

Pipes, device for upsetting the ends of metal, M. 

E. Hawkins 

Piston rod, W. J. Longley 

Planter attachment, corn, J. L. Paden 

Planter dropper, corn. R. D. Powel 

Planter, potato, A. L. Gill 

Plater's bar, E. D. Tuttle 

Plow fender, C. A. Malott 

Pocket knife, R. G. Hunter 

Post hole digging implement, T. S. Disston 

Pot. See Coffee pot. 

Power. See Churn power. 

Power, storing, M. Honiarmann 

Preserver, portable meat and fruit, J. Goldsmith. 

Press. See Cotton and hay press. 

Pressure regulator, fluid. B. Fitts 

Printing machine, chromatic, F. L. & S. G. Goss.. 

Printing machine, chromatic, J. B. Underwood. . . 

Printing machine, chromatic, W. Wheeler, Jr 

Printing surfaces, producing, M. J oyce 

Propeller, buoyant screw, G. S. Burr 

Protector. See Clock pendulum protector. Jar 
protector. 

Pulp grinder, W. Wilkeson 

Pulp machine, G. M. Stevens 

Pump, rotary, B. F. Taber 

Rails, roll for reducing old, J. H. Brown...., 

Rails, roll for rolling girder, A. J. Moxham 

Railway crossing, G. Lehlbach 

Railway crossing gate, M. B. Mills 

Railway gate, hydraulic, J. A. Lidback 

Railway switch, A. J. Moxham 

Railway switch, B. C. Rowell 

Railway tie and chair, metallic, I^. B. Prindle 

Railways, chair used for flxing lines of, J. E. B. 
Armytage 

Railways, slot iron for cable, E. D. Dougherty 

Rake. See Horse rake. 

Rake, C. J. Higgins 

Rake, G. H. Van Winkle 

Ratchet wrench, I. P. Cornog 

Reel. See Centrifugal reel. 

Reel seat and band. J. M. King 

Refrigerator house, D. F. Geralds 

Refrigerator, portable, W. C. Thayer 

Regulator. See Jjamp regulator. Pressure regu- 
lator. 

Retort furnace, W. Foulis 

Rolling mill, F. H. Treat 

Rolling nut blanks, machine for, F. H. Brown 

Roofing compound, C. R Hutchins 

Saddle, riding, A. M. Wallace 

Safe, Are and burglar proof, W. P. White 

Safe, fireproof, T. S. Spivey 

Sash fastener, J. Huth . . ; 

Sash or door fastener, C. Longbottom 

Sash weights, chill mould for, R. Anderson 

Sash, window, L. L. A mold 

Saw guide, H. W. Roberts 

Sawmill set works, T. J. Neacy 

Scarf anchor, L. H. Wilson 

Scarf ring, band, and collar stud, combined, H. 
W. Aberlin 

Scoop, tile, G. C. Taylor 

Scourer. See Grain scourer. 

Screw machine, metal, J. B. Clyne 

Self-acting gate, A. Halstenbach 

Sewing machine, A. A. Cuming 

Sewing machine treadle, S. A. Shepherd 

Sewing machines, moquette guide for carpet, G. 
Grisel 

Shaft coupling, J. Yocom, Jr 

Shaft coupling, universal, H. C. Crowell 

Shaving case, J. H. Flagg 

Sheet metal can, F. A. Walsh 3a3,179. 

Shoes, machine for inserting and clinching staples 
in, H. E. Cunningham 

Shroud for human bodies, Marston & Clapp 

Shutter worker, F. E. Brown 

Sign, metallic. D. A. Baker 

Signal. See Fire alarm signal. 

Skate, roller, W. H. & H. V. Rhoades 

Skimmer, milk, M. C. Atkinson 

Skimmer, milk, R. H. Stewart 

Skylight, illuminating. T. J. Wllmer '. 

Slate, school, E. J. Stewart 

Sleigb, bob, Horey & Marsh 

Sleighsboe,.LB. Seeley 



333,461 
333,371 



333,472 



333,101 
383.872 

338,265 
333,333 
333,161 



333,181 

883,103 
333,417 
333,326 
333,880 
333.212 
333,155 
333.362 
333,487 

833,209 
383,322 



333,169 

333,246 
333,146 
833,105 



333,104 
338,465 

338.470 
838,204 
333,392 

333,413 
838,446 
333,412 

333,119 

333,410 
333,140 
333,247 
333,334 
333,460 
3aS.432 
333,141 
333,466 
333,452 



333,222 
333,123 

333.403 
333,214 
333,490 
383,493 
838.129 
333,445 



333,428 
333,356 
333,385 
338,475 
833.286 
333,242 
833,814 
533,474 
333,258 
338,480 

333,487 
333,205 

333,299 
333,267 
333,199 



333,135 
333,407 
333,264 



333,122 
333,481 
3aS.10fi 
333,467 
333,491 
333,184 
333;i5.5 
333,228 
33:1.240 
aS3.191 
333.438 
333.339 
333,244 
333,187 



333,273 
333,173 



333.201 
333,262 

a3S.125 
333,376 
333,449 
333,293 
383,180 



3a3,284 
333,142 
8aS,442 
383,274 

333,354 
8aS.098 
333.484 
333,270 
33S.483 
383,224 
.^,426 



Sole, detachable^ M. Hawe 333,136 

Spinning rings, machine for making, C. F. Roper.. 333,256 
Spring. See Vehicle spring. 

Stack binder, A.J. Laundray 333,313 

Stanchion, cattle, D. J Barnes 388,275 

Stand. See Coffee pot stand. 

Staying layers of flexible material, machine for, 

G.R. Peare ...338,248,338,249 

Steam and air brake system, W. H. Clarke 333,197 

Steam at a high pressure from steam at a low 

pressure, production of, M. Honigmann 333.223 

Steam boiler, G.N. Sceets 333,165 

Steam or other hot gas cylinder, F. E. Galloupe... 33.3,294 

Steel, apparatus for making, A. Davy 333.286 

Stereotype plates, machine for mending, J. 

North 333.325 

Still. I). Horan 333,464 

Stone cutting machine, W. A.Wright 333.436 

Store service apparatus, J. R. H. Hinton 333,302 

Store service car. W. S. Hill 333,300 

Stove door frame, C. Farrell 833,401 

Strainer for sinks, C. H. Scrack 333,343 

Surgical chairs and tables, foot rest for, H. E. 

Hildebrand 333,220 

Table. See Extension table. 

Tally sheets, verifying, E. Spencer 333,427 

Telegraph, printing, C. I*. Healy 333,298 

Telegraph, railway, W. Vogel 333.178 

Telegraph, way station quadruplex, T. A. Edison. 333,291 

Telegraphy, T. A. Edison 333,289 

Telegraphy, duplex, T. A. Edison 333,290 

Telephone exchange signaling circuit, C. B. Scrib- 

ner 333,167 

Telephone, mechanical. A. W. S. Davis 333,285 

Thermostatic circuit closer, G. b\ Bulen 333,443 

Thill coupling, D. T. Williams 333,186 

Tie. See Railway tie. 

Tire and felly wheel, P. W. McGuire (r) 10.676 

Tool handle, J. Balz 333,192 

Tooth, artificial, C. P. Grout 833,216 

Trace guide and fastener, E. C. L. Kunnecke 333.136 

Traction engine, J. W. Termun 333,360 

Trap. See Moth trap. 

Truck and support, barrel, M. Miller 333,144 

Tube expander, C. Dudley 333,206 

Tunnel, device for removing the debris of a blast 

from the face of a, G. H. Van Vleck 833,266 

Twister head for machines for forming interlock- 
ing eyes, R. Faries 333,121 

Type writers, cabinet or case for, W. Horrocks... . .^33,225 

Valve gear, reversing, P. Maltby - 333,473 

Valve, reversing, P. Maltby 333,419 

Vehicle, sidebar, A. A. Abbott 333.271 

Vehicle spring, J. G. Roth 333.257 

Vehicle wheel, J. Fishwick 383,402 

Vehicle wheel, J. T* Ritter 333,162 

Vehicles or cars, propulsion of, F. O. Landgrane 

et al 333,284 

Velocipede, C. Weber 333,268 

Vise jaw, adjustable, E. Shaw 333,261 

Voltaic battery, Fitz Gerald & Jones 333,292 

Wagon brake, O. O. Honeywell 333.221 

Wagon, road, J. Vaughan 383,364 

Walls and ceilings, decorating, M. Gibson 8RS,459 

Wardrobe and trunk, combined, C. Lempert 333,238 

Warping machines, expansion drop wire for, T. 

C. Entwistle 333,118 

Washboard guard, B\ Marschner 333,316 

Weather strip, W. Harrison 838,296 

Weigher, automatic grain, C. E. Burchard 333,444 

Wells, slide valve for oil, J. B. Watson 333,492 

Wheel. See Vehicle wheel. 

Whiffietree coupling, D. A. Reed 333,335 

Windmill gearing, G. H. Pattison , 333,148 

Window hanging, C. Dellenbeck 333.287 

Window stop fastener, A. Lieehe 333,471 

Wire corrugating machine, C. H. Morgan 833,323 

Wire, machine for bending and forming, W. B. 

Curtiss 333,112 

Wood and other opaque bodies, decorating, W. 

Hyland 333,127 

Woven fabric, G. Berteaux 333,276 

Wrench. See Ratchet wrench. 

Wrench, R. S. Carr 333.108 

Zylonite, etc., apparatus for working, J. B. Edson 333,454 



DESIGNS. 

Charm, jewelry, G. L. Ruff. 16,448 

Hub flanges, ornamentation of, J. Maris.. ..16,430 to 16,432 

Moulding, F. Mankey 16'429 

Oil cloth, 0. T.& V. E. Meyer 16,433 to 16,447 

Panel, open work, F. Mankey 16,426 to 16,428 

Stove, cooking, W. H. Wilkinson 16,450 

Type, C. H. Beeler, Jr 16,425 

Type, E. C. Ruthven 16,449 

TRADE MARKS. 

Bitters, A. M. Muth 12,902 

Bitters, C. F. Stadiger 12,908 

Butter, Ellis Brothers 12.884 

Cigars, D. S. Erb 12,899 

Cigars, J. t^. Portuondo 12,879 

Cigars, cigarettes, and smoking and chewing to- 
bacco, C. L. Pratt 12,906 

Coffee, roasted, Toledo Spice Company 12,881 

Compound for the cure of diseases of the head and 

throat, W. J. Bennet 12,892 

Corsets, J. Bowers 12.893 

Cosmetic, L. C. Else. J. ^ 12,877 

Cotton stripes and plaids, woven, S. A. Crozer & 

Son 12,897 

Door checks and springs, Norton Door Check and 

Spring Company 12,903 

Elixir or bitters, H. V. Mansf eld-BuUner 12,895 

Gunpowder, explosive compounds, cartridges, and 
the like, Vereinigte' Rheinisch-Westphali&che 

Pulver-Fabriken 12,868 

Leather, kid and kid finished, R. Young 12,882 

Liniment, cough sirup, liver pellets, and corn 

cure, C. W. Horn 12,901 

Lotion for exterminating insects and curing their 

stings and for relieving pain, Sallade & Co 12,880 

Medicated toilet preparation, R. P. Lickes 12,878 

Non-conducting compound for covering heated 

surfaces, W. Berkefeld 12,891 

Oil for illuminating purposes, petroleum, Chese- 

brough Manufacturing Company 12,876 

Oil, illuminating, burning, and lubricating, H. W. 

Peabody & Co 12,905 

Pens, aluminum, W. D. Marvel. 12,886 

Preparations for the cure of venereal and urinary 

diseases, liquid. F. Kirsch 12,885 

Salve or ointment, M. Barrett 12,883 

Shirts, shirt waists, and drawers, W. J. Blonmer... 12,890 
Silk, sewing and embroidery, Brainerd & Arm- 
strong Company 12,894 

Soap and perfumes. S. Palmer 12,904 

Spice mills, J. Bums & Song 12,896 

Starch, J. M.Porter.... 12,887 

Stove polish, G. M. Richardson 12,907 



Sugar, refined hard, De Castro & Donner S. R. 

Company 12,898 

Tobacco, smoking and chewing, G. W. Gail & Ax. . 1S.90Q 

Velveteens, E. Walther 12,909 

Wines and brandies, native, C. Anduran & Co 12,889 



A Printed copy of the specifications and drawing of 
any patent in the foregoing list, also of any patent 
issued since 1866, will be furnished from this ofBce for 25 
cents. In ordering please state the number and date 
of the patent desired, and remit to Munn & Co., 361 
Broadway, New York. Wealso furnish copies of patents 
granted prior to 1866; but at increased cost, as the 
specifications, not being printed, must be copied by 
hand. 

Canndinn Patents may now be obtained by the 
inventors for any of the inventions named in the fore- 
going list, at a cost of $40 each. For full instructions 
address Munn & Co., 361 Broadway, New York. Other 
foreign patents may also be obtained. 
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IiisUle Page, each fiiNeriloii - - - 7.>centn a line. 
Bacls Patre, eiich iiiHeriinn - - - $1 .110 a hue. 

(About eight words to a line.i 
Engravings may head adverti^^ements at the same rate 
per line, by measurem^tt. a the letter press Adver- 
tisements must be received at publication oMce as early 
as Thursday morning to apvear in next issue. 



GET THE BEST_AND CHEAPEST 




CINCINNATI. 0. 
S(ll'»l!!NTSll«""0ST»TF5 

€«S OO., 

(Cincinnati, Ohio, U. S. A.) 
Exclusive Agents and Importers forthe United States 
of the 

CELEB RATED 

PERIN BAND SAW BLADES, 

Warrantedfliiperior to nil otliers in quality, finish* 
uiiitormity of ti-mper. and sf<*Hernl durability* 
One Peril! Saw outwears ihree ordinary saws. 

l>lii.niifiiriurei'H ol' Planing machines and 
other Patent Wood Woi'kins; Macliiuery. 



Descripiifue circular giving contents sent free on applica- 
tion. 

SECOND EDITION 

OF 

Dynamo-Electric 
Machinery. 

By SIVI.ANUS P. THOfllPSON, D.Sc.j B.A. 



Since the publication of the first edition of this work in 
the autumn of 1884, much has been done toward perfect- 
ing the dynamo, both in practice and in theory. Addi- 
tional matter has accordingly been added, involving an 
increase of one hundred and ten in the number of pages 
and of ninety-four in the number of cuts. 



cSt£7 pases* Octavo, -vritli 304 Illustrations. 
Price S5.00» postage prepaid. 



E. & P. N. SPON, Puljlishers, 

35 ]n:nrray Street, Neiv ITorli. 



Remington Standard Type-Writer 

Purchasers per- 
mitted to return by 
Express C. O. D. for 
full purchase price 
at any time within 
thirty days, thus 
giving an opportun- 
ity for comparison 
with other ma- 
chines. 

Wjckoff, Seamans & Benedict, 

339 Broadway New York. 
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4'ircular Size, ^ 
$8. Newiipttper ' 
Size, «44. 



VAN DUZEN'Si 

Mechanical Boiler Cleaner. 

Takes out all mud and scale 
forming properties from the 
water of Steam Boilers, 
keeping it clean and free 
from afl impurities. Send for 
circular. Manufactured by 

IE. W. VAN DUZEN, 

Cincinnati, O. 

Type setting, etc., easy 
by printed directions. J'or 
business or home ui«e 
or money making. For old 
or young. Send 2 stamps 
for catalogue of presides, 
type, cni*ds, papei*, etc., 
to factory. 
KEl.bEY «& CO.. 
l>leriden, Conn. 
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PLANING AND MATCHING lUACUINIS^ 




Special Machines for CarWork, and the latest improved 
wood Working Machinery of all kinds. 



AIMERICAN STEAM BOILER INSURANCE CO., 

' 46 WUliiim Stri et. New York. 

Write for Special Blanket Form No. 99; gives complete 
protection to property, and pays $5,000 for a life and $56 
wepkly for six months for injury. 
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THE 




IS THE ONLY MACHINE 

Thaftnits hosiery or tubular work of all sizes. 
That narrows ana widens on hosiery or tubular work. 
That knits a regular, right-angled heel, such as is knit 
by hand. 
Thnt narrows off the toe. 
That knits a so ck or stocking complete. 
That knits mittens and gloves of any size without a 



That forms genuine Ribbed or Seamed work. 

That knits the Double, Flat, or Fancy webs. 

That knits an elastic seamed-stitch Suspender with 
button-holes. 

That knits the Afghan Stitch, Cardigan Jacket stitch. 
Fancy Ribbed stitch, the Raised Plaid stitch, the Nubia 
stitch. Shell stitch , Unique stitch, Tidy stitch, etc., etc. 

It is now the Standard Machine for Manufacturing, 
and the 

Only Family Knitter that fills the Bill. 

For further particulars address 

Laili Knitting MacMae Mannfactnring Co., 

lioxSS, CHICOPEE FAIil.S, MASS.,U. S. A. 

ICEHOUSE AND COLD ROOM.-BY R. 

G. Hatfield. With directions for construction. Four 
engravings. Contained in Scientific American Sup- 
FLEMBNT, 59. I'rice ^.0 cents. To be had at this office 
ftnd of all newsdealers. 




CAMERON STEAM PUMP. 

30,000 IN USE. 

ADAPTED TO EVEIfY POSSIBIiE! DVTlf. 

The A. S. CAHEROIV STEAM PUMP VTOKKS, Foot East 23d St., New York. 




GOLD UEDAL, PABIS, 187a 
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BLOWPIPE-FLAME FURNACE.— A 

paper by A. C. Engert. describing a new boiler furnace, 
in the designing of which the chief objects have been 
economy in fuel and preservation ot the boiler. Illus- 
trated with 2 figures. Contained in Scientific Ameiii- 
CAN SUPPLKMBNT, No. il'i. Hrice 10 cents. To be 
had t a this oflQce and from all newsdealers. 



HTPNOSCOPE.— A PAPER BY J. 

Ochovvioz. M.D., describing a new apparatus for ascer- 
taining to whiit degree persons are hypn otlzable. Wltb 
three figures. Contained in Sciicntific American 
SUi'PLEMExT, No. 473. Price 10 cents. To be bad at 
this office and from all newsdealers. 



TELEPHONES SOLD. 

Don't pay exorbitant rental fees to 
the Bell Telephone Monopoly to use 
their Telephones on lines less than 
two miles in lengfth. A few months' 
rental buys a first-class Telephone 
that is no infringement, and works 
splendid on lines for private use on 
any kind of wire, and works good in 
stormy weather. It makes homes 

glcasant; annihilates time; prevents 
urglaries; saves many steps, and is 
. _JI just what every business man and far- 
mer should have to connect stores, houses, depots, fac- 
tories, colleees, etc., etc. Theonlypracticableandreliable 
Telephone that is sold outright and warranted to work. 

Chance for agents. No previous experience reqiired. 
Circulars free. WM. L. NORTON, Buffalo. N.Y. 




W 



Alii ^ C rt -^^ active Man or Woman 
mm I ^ 1^ in every county to sell oui 
goods. Salary $75 per Month and Expenses. Can- 
vassing outfit and particulars free. 
STANDARD SILVERWARE CO., Boston, Mass 



Especially for 

iyiii-i,KR's 

Unequaled for wa 
for oil pumps. In 
sizes, H, hi, %, 3^, 
All quantities, $1.25 
most sulistantial 
ever put together i 
none out— aidarou 
is room for it. MILLER 
1338 Buttonwood 



Steam Hammers. 
PACKTNtl, 

ter packing, and 
rope form of all 
%, X< %, I", etc. 
per lb. It is the 
Packing material 
Pack with it— take 
nd whenever there 

PACKING WORKS, 

St., Philadelphia, Pa., U. S. A. 




Warranted absolutely pure 
Cocoa, from which the excess of 
Oil has been removed. It has three 
Ume9 the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar. 
and is therefore far more economi- 
cal, costing less than one cent a 
cup. It is delicious, nourishing, 
Btrengtbening, easily digested, and 
admirably adapted for invalids as 
well as for persons in health. 
Sold by Grocers eve rywhere. 

W. BAKER & CO., DoSier, Mass. 



Transmission of Power, 

8ii8pexi8ion ISridffeSi 

Tramwiiys, 

and other applications of 



WIRE ROPE 



Trenton Iron Go, 

WORKS and OFFICK, TRENTON, N, J. 

New York Office— Cooper, Hewitt & Co., 17 Burling 
Slip. Philadelphia Office— 21 North I'ourtli Street. Chi- 
cago Office— 14t! 1-ake Street. 



HYDROPHOBIA.— A PAPER BY DR. 

G.Vaillunt, giving his experience with siraaba cedron 
as an antidote to hydrophobia. Contained in Scien- 
tific AMERtCAN Supplement, No. 4:68. Price 10 
cents. To be had at this office and from all newsdealers. 



CHAUDIERE BRIDGE, OTTAWA.— DE- 

BCription of a seven-span ra Iway bridge recently con- 
structed over the Ottawa River. Canada, forming, from 
the dangers of the undertaking, one of the boldest con- 
ceptions that has as yet been carried out on any railway 
in existence. Total waterway 2,050 feet ; total length or 
iron superstructure, 2,154 feet ; total length of bridge 
from shore abutmentSj 3,400 feet; cost, $810,000. With 
three illustrations, giving perspective view of bridge, 
map of locahty, and vertical section of river bed and 
shores. Contained in Scientific American Suitlb- 
MENT, No. 283. Price 10 cents. To be had a*- this office 
and from all newsdealers. 




WITliERBY, RUGG & RICHARDSON, Manufacturers 
of Patent vvood Working Machinery of every descrip- 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Bail & Co., Worcester. Maw*. Send for Catalogue. 



Einbraciuff WATTS' PIIYSICAI* and INOR- 
GANIC CHEl^USTRY. 

A new American from the Twelfth Enghsh Edition. 
1,050 pp., Jieather, $;i50. Will be sent, postpaid, by 
MUNN & Co., on receipt of price. 



WORK 



FOR A lib. $3(. a week and expenses 

paid. Outfit worth $5 and particulars free. 

P. O. A'ICKERY, Augu.sta, Maine. 



AMERICAN PATENT of valuable invention, in 
connection witli BefriKerating Machinery , for sal«. 
Kor particulara apply to W.PHIUjIPS, 67^ Old Broad 
Street, London, England. 



THE CONTAGION OF CONSUMPTION. 

—By James T.Whittaker.M.D. An interesting aiscus- 
sion of the specificity of the tuberculous virus. The 
views of the older writers. The Insight obtained Into 
the nature of tuberculosis in modern times through 
scientific experimentation. The close analogies between 
tuberculosis and syphihs. The symptoms of each. No 
such thing as predisposition to either disease. Both 
maybe inherited, yet In majority of cases are acquired. 
Various ways in which tuberculosis may be acquired by 
those in whom it is not hereditary. The future outlook 
for thetherapy of the disease. Contained In scientific 
Amebican Sl-ppl]5Ment,No. 343. PncelOoents. To 
be had at this ofBce and from all newsdealers. 




RECENT BRAKE TRIALS. — AN Ac- 
count of a series of important experiments recently car- 
ried out by the Lancashire and Yorkshire Railway Com- 
pany to ascertain the relative merits of the Westing- 
house, the Bames,and the Sanders automatic brakes, and 
Fay & Newall's hand brake ; with a table showing the 
broad facts of the trials. Contained in Soikntifio 
Ambeican Supplement, No. 346. Price lOcents. To 
be had atthlsofBce and from all newsdealers. 



INJECTORS 



i or all kinds of 

Steam Boilers. 

Rue Mfg. Co., filbebt St., 

Philadelphia, Pa., U. S. A. 



INDUSTRIAL EDUCATION, A NEW 

Feature In. A description of the new system of hand 
educationadopted by the Society for Ethical Culture In 
theinstruction of young children In the principles under- 
lying all mechamica 1 arts and occupations; an improve- 
ment on the wellknown Russian system. With fifteen 
diagrams showing the mode of instruction In the carving 
of geometrical figures In clay. Contained In Scientific 
AmehioanSupplbment, No. 230. PncelOoents. To 
be had at this office and from all newsdealers. 



ROOFING 



for Buildings of every descriptioii. Durable, 
• - • ' UlNUPAUEIt- 



ry ae 
BUI 



ROOFING 

Light, Easily Applied, Inexpensive. 

Sackett's Waterproof Sheathing. Clean to Handle, Impervi- 
ous to Moisture, Water, and Gases. NEW YORK. COAIi 
TAR CHl!:i>llCAL, CO. 10 Warren St., N. V. 



BUILDING PAPER. 



MENTAL CONTAGION IN INEBRIE^ 

ty; an interesting psychological study.— By T. D. 
Crothers, M.D. Contained in rfriENTiFic Amicrccan 
SfPPr.BMENT, No.4y4. Price lOcents. To be hadat 
this office and from all newsdealers. The same number 
containsa paper by T. L. Wright. M.D.,ou The Property 
of Alcohol which Allures the Neurotic to Drink. 



MassacliisEtts Real Estate Coipany, Taunton, Mass. 

Will pay from Ti to 15 Per Cent. Yearly. Incorporated 
1885. Capital, $2,000,000. Chartered to buy Business 
Blocks. Payments, $25 Monthly. Paid-up Shares can be 
bought. Interest will commence at once. 
A SURE INVESTMENT. 
Send for Prospectus and list of oflftcers. 



SHOEING HORSES.— ABSTRACT OF A 

paper by Secretary Russell, of the Massachusetts State 
Board f f Agriculture, giving some valujible hints on the 
proper method of shoemg horses. Contained in Scien- 
tific American SupPLtjMENT, No.4t»l. 1 'rice 10 cents. 
To be had at this office and from all newsdealers. 



THE :UA(;iC SQUARE. For solving problems in 
withmetic, including multiplication, division, pro- 
portion, interest, &c., by a mechanical method, without 
mental labor. Sample by mail, 25 cts. W. H. WYTHE, 
Ocean Grove, N. J. 



X 3v s* o n. as .A. "X" X orr 

F(ii' liacrii nt' ^leitiii Piiiiipi). 

' Van Duzen's Patent Steam Pump 

f No Packing or Oil, ) Is 

V Requires ] No Repairs or Skill, > Reli- 
flll ( No Care or Attendance. ) able, 

i Can pump any kind of liquid; ever 
||ready; nomoving parts; all brass; can- 
-^ not clog ntjr eet out of order ; fully tested ; 
hundreds in daily use ; every pump guar- 
anteed ; not like cheap Pumps made 
of Iron; all sizes to 6 inch discharge; 
prices from $7 upward ,■ capacities from 
100 to 20,000 gallons per hour. State for what purpose 
wanted and send for Catalogue of " Pumps." 

VAN DUZEN Ac TIFT, Cincinnati, O. 




CHOLERA.-ABSTRACT OF A PAPER 

by Dr. F. H. Hamilton, presenting the various facta that 
are absolutely known about Asiatic cholera. Contained 

in SCIENTCPIC AMERICAN SWPPr.KMENT, NO. 471. 

Price 10 cents. To be had at this office and from all 
newsdealers. 



PLAYS P*?''*'*?"—' .'''ableaux. Speakers, etc.^^ for 



uiaiuii, iica, xauieaux:, opeuKeis, ei.v., i.»j» 

■ —^» . w» School, Club, and Parlor. Best out. Cata- 
logue free. T. S, blDNIHOM, Chicago, Ill< 



"THE ELECTRICAL REVIEW," 

Anil1uetrBtedweeklyjounial,iBtheackiiovrledRod lead- 
er in the world of electrical science. Edited with care, 
its editorial opinion Is reliable, its news columns bright 
and instructive. $3.00 per year; single copies, lOcents. 

23 PARK BOW, NEW YORK. 
S^T' Beat advertising: medium in the electrical field. 
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DOUBLE BOATS.— TWENTY-ONE IL- 

lustratlonsof patented double boats, the general eon- 
structioii and plan of which ai'C so clearly shown as to 
need no detailed description. Name cf patentee and 
date of patent accompanying each diagram. Contained 
in SciENTiPic American Supplement, No. ;i3!i. 
Price 10 cents. To be had at this office and from all 
newsdealers. 




SANITARY EXAMINATION OFDRINK- 
Ing Water.— By Prof. E. R. Angeil. The odor of water, 
and how to detect it. Tests and their app ications. 
Nitrates and Nitrites. Lead and iron. Test for lead. 
Tests for organic matter. A valuable paper. Contained 

in SriEN'TIFIC AMERICAN SUPPLEMENT. NO. 46'.j. 

Price lOcents. To be had at this office and from all 
newsdealers. 




A PR\CTICA1< SUCtiESS. 

VAN DOZEN'S PAT. LOOSE PULLEY OILER. 

Thousands in satisfactory every- 
day use. Entire reliability and con- 
stancy demonstrated in a two years' 
test by (would be) Eastern skeptics. 
Economy shown by reasonable prices 
and perfect performance. Send for 
our " Catalogue No. 55." 
Van Duzbn & IT ft. Cincinnati, O 



J^ERFECT 

NEWS PAPER FILE 

The Koch Patent File, for preserving newspapers. 
magazint^s. and pamphlets, has been recently improved 
and pricis reduced. Subscribers to the Scientific Am- 
erican and Scientific American Supplement can be 
supplied for the low price of $1.50 by mall, or f 1.25 at the 
office of this paper. Heavy board sides; mscription 
" SCIENTIFIC AMERICAN," in gilt. Necessary for 
dVery one who wishes to preserve the paper. 

Address 

MUNN & CO., 

Publishers 8ciK:;i!rxFic AmkrigaNi 



CbamferlDfT, Howellngi and Croztng. 



BARREL, KEG, 
Hogshead, 

AND 

STAVE IIACHI\ERT. 

Over 50 varieties manu- 
factured by 

£. & B. HOLMES, 

BUFFALO, N. Y. 



HEAT AND LIGHT.— BY ROBERT 

Ward.— An able and interesting review of some of the 
former and present theories of scientists to account for 
the production of heat and light ; with comments by the 
autijor on a few of the fallacies on which such theories 
have been founded. Contained in SriENTiFio Ameri- 
can Supplement, No. 259, Price 10 cents. To be had 
t this office and from all newsdealers. 



Telegraph and Electrical 
SUPPLIES 

Medical Batteries, Inventors' Models, Experi- 
mental Work, and fine brass castings. Send for 
catalogue C. E. JODTESd^ BKO. fCincinnati. O. 

Itis importaut to us that you mention this paper* 




THERAPEUTICAL EFFECT OF THE 

Internal Administration of Hot Water in the Treat- 
ment of Nervous Diseases.— By Ambrose L. Ranney, 
M.D. Kules for administration. The effects of the 
treatment. Theory of the action of hot water. Points 
in its favor. Conclusions. Contained in Scientific 
AMERICAN SuPPLEwi'iNT, No. 46S. PrIce lOccnts. To 
be had at this office and from all newsdealers. 

Barnes' Pat. Foot ^ Hand Power 

Contractors and Builders. CabinetMakers and 
•Jobbers in Wood or Metal, who 
have no steam power, can, by us - 
ing outfits of tnef?e machines, bid 
lower and save more money than 
by any other means for doing their 
work. Sold on trial. Illustrated 
Catalogue FREE . 

W,F.& JOHN BARNES CO., 

Addres, l999Ruby St., Bockford. 




PRACTICAL USES OF ELECTRICITY.— 
By Prof. Charles A. Young. An interesting essay, ia 
which the author discusses, in an untechnical man- 
ner, the extent and variety of the existing applicationa 
of electricity to the arts of life, and the reasons for ex- 
pecting their rapid multiplication in the near future. 
The telegraph and telephone. Electric alarms. Trans- 
mission of time by electricity. Electricity in the man- 
agement of explosives. Electroplating. Dynamo ma- 
chines. Electrio light. Electro-magnetic engines. 
Electric railway^. Plowing by electricity. Electric pilfl 
drivers. Electricity In medicine and surgery. Contained 
In SciENTiFio American Supplement, No. aS5. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



TplpP||f|l|pc Send for Circular to F. A_. Tele- 



Firchbui'ff, Mass. 



' phone Co., lid Cross Streets 



IMPROVEMENTS OF PRAIRIE ROADS 

apa Streets. By T. J, Nlcholl, C.E. Economical and 
Practical Suggestions, with six figures ; on Width, Drain- 
Jige, Ditching, Rollins Bolls, Culverts, and Cost. How 
to Keep in Repair. Laying out the Streets ot a Town 
with Cost, and Repairs needed, etc. Supplement 1 50.' 
Price 10 cents. 



I New Catalogue of Valuable Papers 

contained in Scientific AMtiKlCAN supplement, sent 
free of charge to any address. 

MUNN &, CO.. 361 Broadway, N. Y 

STEAM CATAMARAN MAY BAR- 

rett.— Plans and specificationn of the catamaran May 
Barretl, a family cruising boat built for use on rivers 
and lakeR. Construction of hulls, deck beams, main 
deck, upper works, engine and boiler, wheel. With 10 
figures. Contained in Scientific American Supplk- 
men'T, No. 47'J. Price 10 cents. To be had at this 
offtce and from all newsdealers. 



ICE. REFRIGERATING 



and Ventilating Machines 
Jarmans Patent. YOltK 
WFG. CO., Vork, I'a. 
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.ILLUSTRATIONS 
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PULLEYS 



ORDER PROM OUR 

'^SPECIAL LIST.' 
THE 
ROUGH JohnT.NoyeSIfg.Co. 

BUFFALO, N. Y. 
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PETROLEUM AS FUEL IN LOCOMO- 

tive Engines. A paperbyThomasUrquhart.— Howloco- 
motives are arranged for burning petroleum. The s^ay 
injector. Storage of petroleum. Experimental engines 
and tenders. Results of comparative trials- Contained 
in Scientific American Supplement No. 435. Price 
10 cents. To be had at this o£Qce and all newsdealers. 



A TREATISE ON STEA9I BOILER INCRVSTATIOIV 

and Methods for Preventing Corrosion and the Forma- 
tion of Scale, including Methods for Determining the 
Constituents and a Description of Dr. Clark's Soap Test 
for Determining the Degree of Hardness of Water : the 
Effects of Rain, River, Well, and Sea Waters on Steam 
Boilers; Compounds and Apparatus for Purifying, Soft- 
ening, Heating, Filtering, Spraying, and Separating For- 
eign Matter with from Mine, River, Well, and other Wa- 
ters; Apparatus for Feeding Chemicals with the Water 
to Steam Boilers, and lor Economizing in the Quantity 
of Water Consumed for Generating Steam in Places 
where the Supply of Water is Limited; Devices for Re- 
moving the Mud and Sediment and for Blowing off the 
Less Crystalline Substances and Salt from Steam Boil- 
ers; Including also a Description of Compounds for Soft- 
ening Incrustations and Methods Claimed as Preven- 
tives to the Incrustation and Corrosion of Land and 
Mar ne Steam Boilers ; also a Complete List of all Amer- 
ican Patents Issued by the Government of the United 
States from 1790 to July L 18M, for Compounds and Me- 
chanical Devices for Purifying Water and for Prevent- 
ing the Incrustation of Steam Boilers. Illustrated by 
sixty-five engravings. By Charles Thomas Davis, author 
of " A Practical Treatise on the Manufacture of Bri(!ks, 
Tiles, Terra-Cotta " etc. Price $2.0a A catalogue of 
books sent to all who will apply. Address MUNN & Co., 
361 Broadway, New York City. 

EASY STAR LESSONS. By Richard A. Proctor. 
With 48 star maps and 45 other illustrations. Extra 
cloth, $2.50. Will be sent postpaid by MUNN & CO., on 
receipt of price. 

REPAIR OF BOILER TUBES.— BY 

F. W. Mchholz. A very valuable paper. How to repair 
leaky tubes. How to remove worn out tubes. How 
to repair tubes In service, and put them in place agcin. 
Illustrated with 11 figures. Cobtained in scientific 
American SttppIjKMI'.nt, No. 467. Price 10 cents. 
To be bad at this offtce and from all newsdealers. 




NO CAPITAL REQUIRED. 

To enable any person of ordinary intelligence to make 
from $5 to *20 a day. We will pay ONE DOLLAR cash 
on every subscription taken for the most popular $2 
Weekly Paper in America. Never was such alarge com- 
mission offered before. In even the smallest towns agents 
can obtain several new subscribers every day the year 
round, and thus make more money than they could in 
any other soliciting business. For descriptive pamphlet 
write HARDENBROOK & CO., 240 Broadway, N. Y. 



CQPPtR TUBtS, -1- 
SHiLl BR/>.SS,BRASSV>I\RL 



Men tion this paper. 







Whoso VITALITT is failing-. Brain DRAINED mi 
EXHAUSTED or Power PJ£KM ATUKELT WAST- 
ED may find a perfect and reliable cure in the 

FRENCH HOSPITAL REMEDIES 

originated by Prof. JEAK CI VI AT. E, of Paris, France. 
Aaopted by all French Physicians and being rapidly and 
RuccessfuUy introduced here. All weakenmsr losses and 
drains promptly checked. TREATISE_KiTing news, 
paper and medical endorsements, Ac, FREE. Consulta- 
tion (office or by maU)with six eminent doctors FKEEt 

CIVIALE AGENCY, No. 174 Fulton Street. New Vork 



m rr TRIAL.-NERVITABpecdny cures an 
WK ^ p effects of youthful errors. Nervous De- 
111^ "bility. Involuntary Losses. Lost Man- 
hood, and kindred affections. T D I II I Package 
12 cents postage. Free at otaoe. I nlUI I'r. A. fa. 
OLIS CO., 180E. WaBWngton St., • III" UChloago. 



ADVKRTISEKSCan learn the cost of any pro- 
posed line of Advertising at GEO. P. ROWELL & 
CO.'S NEWSPAPER Advertising Bureau, 10 Spruce 
St., New York. Send 10 cents for a 100-page pamphlet. 

CURE T«i DEAF 

Peck's Patent Improved Cubhioned Ear Drums 
Perfectly Restore the HeaTinsr, and perform the 
work of the natural drum. Invisible, comfortable aua 
always in position. All conversation and even whispers 
heard distmctly. Send for illustrated book with testimoni- 
als. FltEK. Address F. HISCOX, 853 Broadway, N. Y. 



TRAINING FOR MECHANICAL ENGI 

neers.— A paper by Prof. G. I. Alden, treating of the 
ends which engineering schools must aim to secure In 
order to meet the growing demands of the profession. 
Contained in Scientific American Supplkment, 
No. 46'.i. Price 10 cents. To be had at this oflBce an<J 
from all newsdealers. 



^TIJpp Who suffer from NervouB Debilits'. 

» I»tC Zost Vigor, Exhausted Vitality, etc. 
TO A FREE TRIAL PACKAGE 

I ^ Of the celebrated MARSTON BOLtlS, 
WLM ^?|kl togethei'with iSea^etf Treatise Rn^THe^WmO' 
IWl EL I V nials, will be ^ent on receipt of 2 stamps. 
Maeston Eemedy Co., 46 West 14th Street, JfewYork. 



THE DESIGNING OF ORDINARY 

IKON HIGHWAY lIRinGES. 

Illustrated by Numerous Engravings and 7 Folding Plates. 
Showing Bridges ActuallyjCbnstructed, and Giving Their 
Dimensions; also containing 42 Tables. Price, $4.00. By 
J. A. L. WADDELii, C.E.. B.A.Sc, Ma.E. The very com- 
plete index will prove of great convenience to both 
students and engineers, usin g the work as a book of ref- 
erence. Address,MUNN &CO.,361Broadway,New York. 



T)TT "l?G Instant relief. Final cure in 10 days, and 
JT-LJUCitO* never returns. No purge, no salve, no 
suppository. Sufferers will learn of a simple remedy, 
Free, by addressing C. J; MASON, 78 Nassau St., N. Y. 



nEAFNESS 



its CAUSES and CURE, by one 

who was deaf twenty-eight years. 

Treated by most of the noted speci- 
11 alists of the day with no benefit. Cured himself in 
■^ three months, and since then hundreds of others 
by same process. A plain, simple, and successful home 
treatment. Address T. S. PAGE, 128 East26th St., New 
York City. 



T0!!!§LKMEN1 



I snff eri n g from the ef- 
1 fects of youthful er- 

J roFB, early decay, lost 

manhood, etc. I will send a valuable treatise (sealed) 
containing full particulars for home cure, free of 
charge. AddressFrof.F.C. FOWL£B,Moodus. CoiiD. 



MEN 



OWrijir- A Quick, PermanenA 

Cure for Lost Manhood, Debility, Ner- 
vousness, Weakness. No quackery. lo- 
disputable Proofs. Book eent sealed, 
free. EKm MED. 00., BUFFALO, N.fl 
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Inside Pusts each iiiHertioii - - - 75 cents n line, 
linck Pa&:e. eiicli iiiHei-tioii - - - $1.00 a line. 

(About eipht words to a line.) 

hngravings may head advertisements at tJie same rate 
per line, by measurem^t, as the letterpress. Admr- 
tismients must be received at publication office as early 
as Thursday moaning to appear in next isstie. 




Write for Circular and tell us what you want. 

B. W. PAYNE & SON, Drawer 1004, Elmira. N. Y. 
Or address our New York Office. 
Eastern Agents, HiiiL, Clarke & CO., Boston, Mass. 

Our patented vertical Boiler will not prime. No dan- 
(ter of burning flues. 



HIGH EXPLOSIVES FOR WAR PUR- 

poses.— A paner by Prof. C. E. Munroe. XJ.S.N.A., dis- 
cussing some recent experiments on the use of high 
explosives for war purposes. Contained in Scientifec 
Ameutoan Supplembnt, No. 474. Price 10 cents. 
To be bad at this office and from all newsdealers. 

^W. JOHNS' 

Booflngr, Buildingr Pelt, 

Steam Fackingrs, Boiler Coverings, 

Pire Proof Paints, Cements, Etc. 

.Samples and Descriptive Price Lists Free. ' 

H. W, JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y. 

175 Randolph St., Chicago; 170 N, 4th St., Philadelphia. 

AERIAL NAVIGATION.- DBSCRIP- 

tion and illustration of a new aeronautic machine, de- 
vised by Mr. Fred. W. Brearey, Secretary of the Aero- 
nautical Society of Great Britain. Contained in Scien- 
tific Amkrican Supplkmiont, No. 467. Price 10 
cents. To be had at this office and from all newsdealers. 



DRAWING 
INSTRUMENTS. 



Illustrated catalogue 
sent on application to 

WM, T. COMSTOCK, 

6 Astor Place, 
New Torfe. 



SINKING THROUGH QUICKSAND. 

—A paper by H. W. Hughes, describing the Poetsch 

Srocess of sinking through quicksand by means of arti- 
cial freezine. Contained m Scikntific American 
Supplement, No. 4B8. Price 10 cents. To behadta 
this office and from all newsdealers. 




PERFUMES.— A PAPER BY JACOB 

Jesson, describing vaiious articleB i^fsed in perfumery. 
and the modp of oreparing essences therefrom, stating 
the amount hid cost of material required, and giving 
over thiitj tormu as for handkerchief extracts, with 
the cost 01 ^^ach. Contained in Scientific Amerioay 
SPPPLBMKNT, No. 4:7'2. Price 10 cents. To be had at 
this office and from all newsdealers. 

I'rovldeiiee. IE. It (I'nrk ^t.) SJxmiQutea'walk WeatA-omatatioii. 

Orislnal and Only ISuililer of the 
HARRIS-CORLISS ENGINE, 

"With Harris' Pat. Improvements, from 10 to 1,000 H. P 

Send for copy Engineer's and Steam User's 

Manual. By J. W. Hill, M.E. PrloeSI.25. 

UBHTION THIS PAPEB. 



Hi;UKOGEiV GAS, PROCESS AND Ap- 
paratus for Producing.— By C M. Tessi6 Du Motay. 
Full description of a process for producing hydrogen by 
the conversion of superheated steam carrying with it a 
certain amount of naphtha vapor or its equivalent, iii 
the presence of highly heated lime. By means of the 
apparatus her e described and illustrated, hydrogen gas 
can becontinuously produced by the employment of two 
sets of superheaters and two converting furnaces, which 
can be alternately used. Illustrated with nine engrav- 
ings. Contained in Scientific Amekicax Supple- 
MKN'T. No. 24-1- Price 10 cents. To be had atthlsoffice 
and from all newsdealers. 



STEAM ENGINES. 

Horizontal and Vertical. 

Dredsfi n ff Machinery. 
Flour, Powder, Slate anil 
Flint Mill macliinery, Tur- 
bine Water Wheels. 




TorkMfgCo., York, Pa.,U. S. A. 



AUeRICAIV MECHAIVICAL DIfiTIOIVARY. A 

Descriptive Word Book of Tools, Instruments, Machines, 
Chemical and Mechanical Processes ; Civil, Mechanical, 
Railway, Hydraulic, and Millitary Engineering; a His- 
tory of Inventions ; General Technological Vocabulary; 
and Digestof Mechanical Appliancesin Science andln- 
diistrial and Fine Arts. Illustrated with upward of 
7,000 engravings. By Edward H. Knight, A.M., Civil and 
Mechanical Kngineer. In three octavo volumes. The 
set, cloth, $24.00; sheep, $27.00. For sale by Munn & Co., 
361 Broadway, New York City. 



PATENTS. 

MESSRS. MUNN & CO., in connection with the publi- 
cation of the Scientific American, continue to ex- 
amine improvements, and to act as Solicitors of Patents 
for Inventors. 

In thia line of business they have had forty years' ex- 
perience, and now have unequaled fadlities for the prep- 
aration of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Boolts, Labels, Reissues. Assignments, and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con- 
taining full information about Patents and how to pro- 
cure them; directions concerning Labels, Copyrights, 
Designs, Patents, Appeals, Reissues, Infringements, As- 
signments, Rejected Cases, Hints on the Sale of Pa- 
tents, etc. 

We also send, free of charge, a Synopsis of Foreign Pa- 
tent Ijaws, showing the cost and method of securing 
patents in all the principal countries of the world. 
IflTiNN & CO., Solicitors of Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa- 
1 tic Building, near 7th Street. Washington, D. C. 



STEAM' 




THE NEW "GKESHAM'* PATENT 

Aitoilic M\iM Iijector. 



A most remarkable boiler feeder, which has just taken the 
first premium at the Inventors' Exhibition in England. May 
be used as a lifter or a non-lifter; restarts immediately 
without any manipulation whatsoever, after interruption 
of the feed from any cause. The most eifective injector 
ever placed on the market for stationary or portable boilers. 
Reliable and cUeap. 



Sole Manufacturers in the United States aud Canada, 

Nathan Manufacturing Co. 

92 & 94 LIBERTY ST., NEW YORK. 




Address E-L. 



SHEPARD*S NEW S60 

Serew-Catting Foot Latbe. 

Foot and Power Lathes, Drill 
Presses, Scroll-saw Attach- 
ments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. 
Lathes on trial. Lathes on 
,^. payment. 

— * Send for catalogue of Outtits 
for Amateurs or Artisans. 

Agent, 1 3 4£ . 2d St. ,Clncinnati, 



NATURAL GAS.— A PAPER BY C E. 

Hequembourg, discussing the illuminating power and 
caloric value of natural gas as compared with that made 
from coal. Contained in Scientific American sup- 
plement, No 471. Price 10 cents. To be had at this 
office and from ail newsdealers. 



E P P S ' S 

GRATEFUL-COMFORTING. 

COCOA 



ENRINEER'S POCKET BOOK. 



BY 



Charles H. Haswell, Civil, Marine, and Meonamcal En- 
gineer. GlTiDK Tables, Rules, ana Formulas pertaining 
to Mechanics, Mathematics, and Physics, Architecture, 
Masonry, Steam Vessels, Mills, Limes, Mortars, Cements, 
etc. 900 pages, leather, pocket-book form. Price $4. 
This valuable work will be sent on receipt of price by 
MUNN & CO., New York. 

PIPB GOVERIBra. 




SPECIAI. FEI-T FOR ICE HOUSES. 

Fireproof Non-conducting Coverings for Steam Pipes, 
Boilers, and all hot surfaces. Made in sections three 
feet long. Easy to apply. Asbesros itlnierials— 
Fiber. Millbonrd Packing, niul Cement. 

CHALMERS-SPENCE CO. , 
419-4^1 Eiffluh rit.. New Vork. 



GLASS PAINTING. BY FRED MIL- 

ler. A Course of Instruction in the Various Methods of 
Painting Glass and the Principles of Design. lUus- 
trated,f2mo, cloth. London, 1885. Price $2.00. This valu- 
able book sent by mail prepaid by MiTNN & Co., New 
York, on receipt of price. 



SA W^ Wanted 50,000 Saw yers and H A W O 
.a. T» o Lumbermen to send us their ^-™ '' O 
A full address for a copy of Emerson's |^" Book _ 
of S*A WS. We are first to introduce Natitr- A 
AL Gas for heating and tempering Saws 
Wwith wonderful effect upon improving their \*# 
quality and toughness, enabling us to reduce ww 
prices. Address 
O EMERSON, SMITH «& CO. (lAd.), O 
^ Benver Falls, Pa« ^ 



COPPER WIRE ; HOW DRAWN.— AN 

interesting description of the process of drawing copper 
wire as practiced at the celebrated works of Mouchel, at 
Aube, Boisthorel, and Tillieres, Krance. illustrated 
with 5 engravings. Contained in Sciiwiinc Amkkuan 
Sttpplement, No. 471. Price 10 cents. Tobehadat 
this oflice and from all newsdealers. 



mmmt 



Address JOHN A. ROEBLING'S SONS, Manufactur- 
ers, Trenton, N. J ., or 117 Liberty Street, New York. 

u heels and Rope for conveying power long distances- 
Send for circutai. 



MACHINES FOR PRODUCINa COLD 

Air.— A paper read by Mr. T. B .Lightfoot, before the 
Institution of Mechanical Engineers, London, giving a 
brief description of each of ^e machines hitherto de- 
vised for producing cold air; and Including the theory, 
construction, and practical working of a greatly im- 
proved form of apparatus for the same purpose. lUua- 
trated'with an engraving giving perspective view of one 
of these machines as construCTed for marine purposes, 
and intended to supply 5,000 cubic feet of cold air per 
hour. Contained in Sciiontipic Amkrtcax Supple- 
ment, No. '^"74. Price 10 cents. To be had at this 
oflBce and from all newsdealers. 




SEBASTIAN, MAY A CO.»S. 
IMPROVED $60 

Scrt^w Cutung Lathe. 

Designed for actual work; no 
toy. Lathes for wood or metal. 
Drill Presses, Chucks, Drills, 
Dogs, and machinists' and ama- 
teurs' outfits. Lathes on trial. 

Catalogues mailed on applica- 
cation. 
165 West 2d Street, 
Ciiiciiuinti, Ohio. 



THE MANUFACTURE OF CRUCIBLE 

Cast Steel.— A paper read before the Steel and Iron 
Institute by Henry Seebohm. A presentation of the 
facts connected with the old-fashioned method of con- 
verting bar iron into steel and then melting it, in clay 
pots to form Ingots of cast steel. Contained in Sciex- 
TlFic AMERICAN SUPPLEMENT, tio. 464, Price 10 
cents. To be had at this ofBce and from all newsdeiiiers. 




BOILER TUBES.— A VERY USEFUL 

table, giving the draught area and heating surf ace of 
the various sized boiler tubes and fiues in use. Con- 
tained in SCLIilNTIFIG AMERICAN StTPPLhiMl'JNT. NO. 

467. Price lO cents. To be had at this office and from 
all newsdealers. 



TKm 




A very strong, durable Lacing ; 
made by a new process, and per- 
fected, after years of experi- 
ment. It has been tried by many 
who use large amounts of lacing 
demonstrating, to their satisfac, 
tion, its superiority over othe- 
kinds. Made only by Page Belt- 
ing Co., Manufacturers of Supe- 
rior Leather Belting, Concord, N. 
H.; also Boston, New York, 
Chicago, St. Louis, and Cincin- 
nati. Send for circulars. 



THE RAILWAY BUIIiDER. A HAND- 

book for Estimating the Probable cost of American 
Railway Construction and Equipment. By William J. 
Nicolla. Civil Bngin^fer. Illustrated. In one volume, 
full huund, pucket-bWik form. Price $2. This is an in- 
valuable buok fur railroad men. Addref^s MITNN & CO., 
;ifil Broadway, New York. 



PROSPECTING MINERAL LANDS A SPECIALTY. 

CYLiNORICAL SECTIONS OR COR £S OBTAINED THE WHOLE 

OLSTANCE BORED ARTESIAN WELLS 

BORED ROUND AND STRAIffHT 
ADMITTING A, LARGER PUMPSc 
CASING IN PROPORTION TO 
SIZE OF HOLE THAN BY ANY 
.OTHER PROCESS. ESTIMATES 
GIVEN AND-COMTRACTS MADE BY 

^'^PENNSYLVANIA 



DAMOND DRILL CO. 



B0X423P0TTSV1LLE PA. 

MAN'FT'RS.OF DIAMOND DRILLS 

FOR ALL KINDS Of" 
— ROCK BORING.— 



STATIONARY 8TEAM ENGIN£!<^ ESPECIALLY 

adapted to Electric Lighting Purposes. Treating of the 
development of Steam Engines; the principles of Con- 
struction and ECon omy ; with descriptions of Moderate 
Speed and High Speed Engines. By Robert H. lliurston 
A.M., C.E., wit h many handsomely executed illu strations. 
12mo, cloth, $1.50. Address, MUNN & CO., 361 Broadway 
New York. 



lEOOKWALTFU K\GI\E. 

Con^iact. Substantial. Econom- 
ical, and easily managed: guar- 
anteed to work well and give 
full power claimed. Engine aud 
Boiler complete, including Gov- 
ernor. Pump, etc., at the low 
price of 

a HOUSE POWER $240 00 

4"^ •■ " 280 00 

6Vs " " 355 00 

m " " 44000 

U^T" Put on cars at Springfield, O. 
JAMES LEFFEL & CO., 
Springfieid. Ohio, 
"r 110 Liberty St.. New York. 



PORTABLE BRIDGES. —DESCRIP- 

tionof a novel system of portable bridges devised by 
Mr. Alfred Cottrau, of Naples. Dlustrated with 14 en- 
gravings. Contained in Scientifto AiMEKICAN Srp- 
PLEMEMT, No. 4tt«. Price 10 cents. 1\> be had at this 
ofiflce and from all newsdealers. 




Rl^ OFPPR '^o introduce them, we 
DIVi Vrrcn. wllM^ive Away l.OOO 
Self -Operating Washing Machines. If you want 
i one send us your name. P. O. and express office at 
once. The National Co., 'Z3 Oey St., N. Y. 



IX DA Vfi To sell our Rubber stamps. Free Catalogue 
II r H I O.to agents. FOLJAMBE & Co., Cleveland. O. 



PORTIiAND CEMENT— THE S C I- 

ence and Art of the Manufacture of Portland Cement, 
with observations on some of its constructive applica- 
tions. By Henry Reid, C.E., author of " A Practical 
Treatise on Concrete," etc. 8vo, cloth. E*rice $7.25. Ad- 
dress Munn & Co.. 361 Broadway, New York. 




JENK.INS BROS.' VALVBS, 

Gate, Globe, Angle. Check, and Safety. 

MANUFACTURED OF BEST STEAM METAL. 

The Jenkins Disks used In these Valves are manufactured under our 1880 Patent, and wlllstand 
any degree of steam pressure, hot and cold oils, or acid. 

To aToid imposition, nee that valves are stamped "Jenkins Bros.'* 
71 John St.! New Vork. 13 !«d. Fourth St,, Phila. 79 Kilby St.,Bo8ton< 
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95 MILK ST., 



BOSTON, MASS. 



This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in- 
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish- 
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 



Warned— The ripht to manufacture some patent arti- 
cle or device in whicli light ironworking machinery 
can be used. Will purchase patents or manufacture on 
royalty. Addi'ess P. O. Box 23, Decatur, 111. 




ERICSSON'S 

NEW CALORIC 
PUMPING ENGINE. 

Supplies water to the up- 
per floors of city and coun- 
try dwellings. Simple, Dur- 
able. Absolutely Safe. Run 
by Gas, Wood, or Coal. 

DELAMATER 

IRON WORKS, 

Foot of vr. nth St., 

NEW YORK, U. S. A. 

Uown Town OflBce: 
16 OWRTLANDT 8T 



CONSTRUCTION OF STABLES. — A 

paper by A. W. Wright, describing a model stable just 
finished for the North Chicdgo uity Railway. Contained 
In Scientific American Sitpplkmknt. No. 4tt3. 
Price 10 cents. To be had at this office and from all 
newsdealers. 



The Scientific American. 

THE MOST POPULAR SCIENTIFIC PAPER 
IN THt WORLD. 



Piibllftheil Weekly, 98.30 a Ycnr; «1.00 Six M»iii1u. 
This unrivaled periodical, nowin its I'nrty-flrst yenr, 

continues to maintain Its high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

Every number contains sixteen large pages, beautifully 
printed, elegantly Illustrated ; it presents in popuiar 
stye a descriptive record of the most novel. Interesting, 
and important advances in Science, Arts, and jManufao-' 
tures. It shows the progress of the World In respect to 
New'I>iscf>veries and Improvements, embracing Machin- 
ery, Mechanical Works, Engineering In all branches. 
Chemistry, Metallurgy, Electricity, Light, Heat, Archi- 
tecture, Domestic Economy, Agriculture, Natural His- 
tory, etc. It abounds with fresh and interesting subjects 
for discussion, thought, or experiment ; furnishes hun- 
dreds of useful suggestions for business. It promotes 
Industry, Progress, Thrift, and Intelligence in every 
community where it circulates. 

The Scikntific Amkhican should have a place in 
every Dwelling. Shop, Office, School, orliibrary. WorK- 
men, Foremen. Engineers. Superintendents, Directors, 
Presidents, Officials, Merchants, Farmers, Teachers, 
Lawyers. Physicians, Clergymen, people In every walk 
and profession in life, will derive benefit from a regular 
reading of THin Scientific American. 

Terms for the United States and Canada, $3.20 a yesT ; 
$1.60 six months. Specimen copies free. Remit by 
Postal Order or Check. 

ttiUNN «& COm PiibliMhciH, 

361 Broadway, New Yoi>k. 



a?xz:Ei 

Scientific American Supplement. 

The Scientific Amf-rican Supplkm t;NT is a sepa- 
rate and distinct publication from Thi': Scucntifio Am- 
erican, but is uniform therewith in size, every number 
containing sixteen large pages. The Scientific Am- 
erican SupPLi'iMicNT Is published weekly, and includes 
a very wide range of contents. It presents themostre- 
cent papers by eminent writers in all rhe prinsipal de- 
partments of Science and the Useful Arts, embracing 
Biology. Geology, Mineralogy, Natural History, Geo- 
graphy, A rchseology. Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanical Engineering. Steam and Rail- 
way Engineering, iMining, Ship Building, Marine En- 
gineering, Photogrnphy, Techhnology, Manufacturing 
industries, Sanitary Engineering. Agriculture, Horti- 
culture, Domestic Economy, Biography, Medicine, etc. 
A vast amount of fresh and valuable information per- 
taining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 

The most important Engineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the Supplement. 

Price for the Si^pplement for the United States and 
Canada. $5.00 a year, or one copy of the Scientific Am- 
erican and one copyof the Supplemicnt. both mailed 
for one year for $1.00, Address and remit by postal 
order or check, 

MUNN & Co.. 361 Broadway, N. Y„ 
Publishers Scientific American. 

To J^'oreigii Subscribers.— Under the facilities of 
the Postal Union, the Scientific AMicmcANisnowseut 
by post direct from New York, with regularity, to sub- 
scribers in Great Britain. India. Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany, 
Russia, and all other European States; Japan. IJrazil, 
Mexico, and all States of Central and South Amerina. 
Terms, when sent to foreign countries. Canada excepted. 
$4, gold, for Scientific American, one year; $9, gold, 
forboifih Scientific American ana Supplement for 
one year. This Includes postage, Tfhich we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 
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fpHE "Scientific American" is printed with CHAS- 
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